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FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONLY choice!

Privat e Patch "'5l MULTI-MODE INTERCONN ECT

i L -. ? CONNECT SYSTEMS INC.
NOISE DTMF

(

XMT

€- •
C/O ----.J •L-POWER

SELECT AN OPERATING MODE
USING THE BUILT·IN KEYBOARD.

Private Patch V is a tota lly new concept in automat ic
phone patc hes. A built -in keyboard and menu driven
disp lay allow you to custom ize all mode s, feat ures,
and functions specifically to your appli cation.

1. SIMPLEX $AMPLING PATCH
Private Patch V achieves a level ot samp l ing patc h performance
unobtainable in any other product. Cruc ia l to perform ance is
th e noise sque lch fi lte r. Compare our fi ve pole fil ter to th e
co mpeti tion's two pole filter. Advanced software algo rithms
per form noi se correlat ion test s whic h result in grea ter useab le
range th an th e compet it ion. Nine selectab le VOX enhancemen t
rat ios allow you to vary performance f rom straight samplin g to
highl y VOX enhanced. (sampling rate decreased while th e land
party is speaking). The mob il e is in full con trol and can break­
in at any time.

2. SIMPLEX VOX PATCH
vox mode offe rs superb simplex operat ion wi th any radio,
inc luding syn thesized and relay switched models. VOX mode
has other advantages too. 1. A linear amp lifier can be used to
extend st raig ht simplex range. 2, You can operate th rough any
remot ely located repeater to great ly extend range. 3. If desi red
you can co nnect Private Pat ch V to th e MIC and speaker jack
of you r radio. NO INTERNAL CON NECTIONS ARE REQUIRED.
Control is maintained automat ically w it h bui lt-in dial ton e
detect ion, busy signal detec tion and fu lly programma ble activity
and t ime out t imers. An optional elec tronic voice delay board
eliminates fi rst wo rd clipping wi th slow switch ing radios.

3. DUPLEX PATCH
Select duplex mode when connec t ing Private Pat ch V to you r
exist ing repeater or dupl ex base station. Many features including
semi-d uple x pr ivacy mode are user programmable. The mob i le
is in full co nt rol at all t im es.

Private Patch V can be a sampling patch today. A VOX
patch tomor row. And a repeater co nt ro ller next year !

You may never need another patch agai n.

COMPARE THESE FEATURES.
• 90 phone number autodi aler

• Last number red ial

• Regenerated tone/pul se dial ing
• Toll restri ct: 1st and 2nd dig it rest ric t , pref ix lockou t

and dig it count ing

• 1·5 digit connect/disconnec t code

• 2-5 digit sec ret toll overr ide code

• User programmable CW 10

• Remot e hook f lash
• Auto disconn ect on dialtone/busy signals

• Telephone remote base
• Remote controlled relay (relay optional)

• Light ning protected

Call or write today for your FREE brochure.

L§? /t;'
CONNECT SYSTEMS INC.

23731 Madison St. Torrance, CA 90505
Phone: (213) 373·6803

4. REPEATER CONTROLLER
Private Patch V wi ll co nvert any receiver and tr ansm itter int o
an outs ta nding perf orm ing repeater with dup lex autopatc h.
Features such as repeat er on/off code, hangt ime, act ivity t imer
tim e, CW 10 intervai etc. are full y user prog rammab le. Private
Patch V is the right cho ice for your club sys tem.
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Choice Selection.
Now you can have it all! Take all the qualities you've cometo depend on in
our programmable CTCSS tone equipment: Astonishing Accurag; Instant
Programming, Unequaled Reliability; and add full spectrum tone versatililli
multi-tone capability without diodes,a reprogrammable memory... Ill; ournew
harvest ofcress tone equipment

The choice is yours! If standard cress EIA tones do not
suityour taste, selectany32tonesofyour likingfrom 15.0Hzto
255.0Hz. And if you changeyourmind, no problem; the mem­
orycan be changed in your shop with our HHP-l programmer,
or at our factory for free. Your working tone is accessed by a
simple DO'switch, so theres no fussing withcounters or other
testequipment

Call todaytolUree andfindout moreaboutthisfresh newflexi­
bility in tone signalling, and don't /Orgel to ask about multi-tone
switching without cumbersome diodenetworks or binaryswitches.

Ill;allbroughtto market by the people who introduce the fresh­
est ideas in tone signalling, and of course our customary sameday
shipping andone yearwarranty apply

TS-32P cress ENCODER-DECODER Based on the timeproven
TS-32, theindustry standard for overa decade. The TS-32P gives lOO
theaddedversatilityofacustom,changeablememory base. Alow price
of $57.95makes it an even sweeter deal

SS-32P ENCODER Based on the equally popular
ss..32 encoder. Available for cress, or audible burst
tones up to 6550.0Hz. Price is$28.95.

SS-32SMP SUB-MINIATURE ENCODER Our
smallestencoderfor handheldapplications. Now you
cansatisfy that customer that needsto access multi-
ple repeatersites with aradiothathasprecious little
space inside. At $27.95, theprice is small too.

HHP·I HANDHELD PROGIlAl'L"IER fur
programming the32memory locationsinany of
ournewprogrammable products, including our
SD-1OOO '!lID-Thne Sequential decoder. The
IlHP-l is battery operated for field use, and
will program ANY32 tones from 15.0 to
6550.0Hz in .lHz. increments. Price is

$199.95. III lv'SA J

v 106

~ COMMUNICAnONS SPECIALISTS, INC.

~.!!!l- 426 West Thfl Avenue" Orange, CA 92665-4296
Local(714)99SJ021" FAX (714) 974-3420 " Entire U.S.A. 1·800-854-0547
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ccnsioe red lot possible publicatiOn .
We can assume noresponsibi tity for
loss or damage 10 any malerial
Please enclose a stamped. self­
ad dr essed envelope with each
submission. Payment for the use of
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FEEOBACK ...
FEE DBACK!
n's li ke being there­
r igh l here in our offi ces!
H ow? Just take advantage
uf our FE EDB ACK card
Oilpage 33 . You' ll notice
a feedback number 011
the beginning of each
article and column. we'd
like:you to rate wh at you
rC3d0;0 tha t ....-eca n print
what types of thin gs you
like best . And then we:
will draw one Feedback
card each month for a
free subscription In 73.

DEPARTMENTS

l )Send tor our Writer 's Guide .

2)Following inst ructions the rein , ap­
ply at least one of your brainch ilds \0
film, paper, andlor diskette.

73 Amateur Rad io (ISSN 0889­
5309) is published mon thly by WGE
Pu blis h in g , Inc ., W G E Center,
Forest Road, Hancock, New Hamp­
shire 03449. Entire ccotents ei t sss
by WG E Publishi ng , Inc . No pa rt 01
th is publication may be reproduced
withou t written permission from the
p ublis her. Fo r Subsc r ip t ion Se r­
vices wr ite 73 Amateur Radio , PO
Box 58866 , Boulder, CO 80 322­
6666, or call 1-8OQ--289-0388 . In CO
call 1-303-447·9330. The sub scr ip­
too rate is: one year $24 .97; two
years $39.97. Add itional postage for
Canada is $ 7.00 and for other fo r­
eign cou ntri es, $ 19.00 surtace aod
$37.00 airmail per year. All foreign
o rd ers must be accompanied by
payment is US funds. second class
postage pa id at H an coc k, New
Hampshire and at additional mailing
offices. Canadi an second class mail
reg istration number 9566 . Micr ofilm
Ed itlon -Universil y Microfilm , Ann
Arbor, MI 4810 6. Postmaster: send
address c han ges to 73 Amateur
Radio , PO Box 58866, Bou ld er, CO
80322-8666.

Contract:
Read ing th is bmds all you erec ­

tronikers 001 there in H amdom to
perform the fol lowi ng '

3)Se nd it to us in article form so
that we may print it for everyone's
benefit.

No cavi lling now - if you can de­
sign and lor bui ld it, you can wr ite
abo ut it ! You 'll feel better and you
even get pa id .

73 Amateur Radio • September, 1989 3



Number 1 on your Feedback card

Welcome, Newcomers!

Tran sceiver A t ransmitter/receiver pair, us ua lly conta ined in one box.

Glossary

SWR The rat io of RF energy the ante nna system radiates ve rsus the RF energy the ante nna system
reflec ts back to the transmitte r.

Imp ed ance The opposition a circuit offers to the flow of curre nt. Imped ance is measured in ohms,
symbolized by the Greek lette r O.

Antenna E xpe ri menta tion

Amateur rad io operators have alwa ys been avid
antenna experimenters . Besid es the fun of innova­
tion , many ha ms are mot ivated by pract ical consid­
era tio ns, such as legal and space restrict ion s, spe­
cial environmenta l demands, money , and materials
on hand .

In 73, we feature uniqu e home-brew antenna
systems. Antenna experi mentation is going stro ng ,
and it loo ks like it will co ntin ue for a long time to
come . Not all the data is in yet . . . . Eds . m

directivity red uces the strength of signals from
directi ons other than the one you poi nt the antenna
at, and they rad iate your signals more where you
want them to go .

Twin lead A feedline that has two pa rallel co nductors separated by a s trip of insulation .

Wavelength The distance between one cycle peak and the next of an RF wave. For example, on the 80
meter ba nd, the pea k-to-peak distance is 80 meters. The higher the freque ncy, the less dista nce it will
travel in one cycle .

Resonan t Irequency The frequency at which the antenna pe rforms best ; that is, where itradiates the most
efficien tlyand optimally receives such RF ene rgy.

RF Abbrevia tion for "radio freq ue ncy en ergy." The RF port ion of the electromagnetic spectrum ranges
from abOut20 kHz to 30GHz, which is divided into eight frequency bands, from VLF(very low frequency) to
EHF (extremely high frequency).

Lad de r line A twin-lead type of feedline co nstru cted of bare wire with plas tic sp acers 10 keep the wire
separa te an d parallel.

Imped an ce matching circu it A circuit that matc hes the input impedance of the ant enn a to the output
impeda nce of the transmitter . The transmatc h and ba lun are impeda nce matc hing devices .

Rad ials Lengths of wire that exte nd from the base of a vertical a ntenna in a radial pattern , to improve the
efficiency of the antenna and lower its angle of radiation.

Rad iat ion The act of RF ene rgy le'aving an antenna system and ente ring another med ium, s uch as the
atmosp here .

HF High Freq uency . A se ction of the electromagnet ic spectrum from 3-30 Megahertz (MHz). The 80-10
mete r ama teu r ba nds are HF bands . Worldwide amateur communica tions occur most often on these
bands.

d ipole by adding a coil to each element.
Vertical antennas are also popular beca use they

usuall y need onl y one suppo rt po int, req uire little
space, and sometime s outperform horizontal an­
tennas on long distance contacts . The y someti mes
require long radials , however , which ca n demand
a 101 more rea l estate .

Beam antennas , such as the yagi, a re co mmon­
Iy used for 40m and higher frequ ency band ope r­
ation . The elements would be too long to be prac­
t ical fo r 80 and 160 meter operation. A 3-element
yagi has a di rector, a dr iven element, and a re­
fleete r , all a ttached crosswise to a boom . In­
creas ing the number of dir ectors increases the di­
recti vity and gai n of th e beam , D irectiona l
beam antennas have two main adva ntages: The

Frequ en cy The number of cycles of a radio wave that pa sses a given point in a given amount of time. The
more cycles per se cond , the higher the frequency, and the shorter the wavelength . Frequ en cy is usually
given in Hertz. One Hertz is one cycle per second.

Half-wave dipole A horizontalan tenna made by connec ting two eq ua l lengths of wire to the reeoune at the
center, where eac h length is a quarte r wavelength of the operating freque ncy.

Polarizat ion The orientation of the elec tromagnetic fie ld of the an tenna in relation to the earth. The
electrical fie ld of a wave is gen era llyparallelwith the active element(s) of the antenna.

Elem en t That port ion of the an tenna that doe s the bulk of the RF radia tion and coupling with incoming RF
en ergy .

Feedline A ca ble that conduc ts RF energy between your transceiver and your antenna. Feed lines should
radiate as little RF energy as poss ible. Where the teednn e a nd antenna meet is ca lled the feedpoint. Coax,
twin lead, and ladder line a re common feedline s (also ca lled transmiss ion lines).

Coax, coaxial ca ble A feed line that cons ists ofa center conductor surrounded by insu lation, tha t in turn is
SUrrounded by a wire braid calle d the shield .

Boom The non-radiat ing piece of an antenna that direct ly supports the antenna elemen ts . On a yagi , the
elem ents cross the boom at 90 0 angles.

Eleclrical length The electrical length of an anten na is mea su red by the time it ta kes for a Charge to travel
to the en d of the a ntenna and back in one cycle of the applied frequency. The electrical length and the
phys ical len gth may be different. Bes ide s length. other facto rs . s uch as nearby object s and insulat ing
materia ls . affect the reson an t freq ue ncy of an antenna .

Feed lines ,
Impedance, and SWR

The fee d li n e conn ect s th e antenna to the
transcei ver. Coax is the most commonly used feed ­
line . You ca n bend it , bury it , and run it next to
metal obje cts . It ' s a lso weat her -res istant and easy
to get. Mo st impo rtantl y, its impedance closely
matches thai of the feedpoi nt of most antennas .
La dder-line , a parallel co nductor feed line, is al so
popu lar because it can hand le high pow er even with
a significant impeda nce mismatch between tran s­
mitter and antenna , and typ icall y conveys most of
the RF energy going into it from the tran smitter to
the anten na feedpoint. We call th is " low-loss."
You can ' t be nd ladder-line . or run it near metal
object s . however. and it can' t be connected to most
tr an smitters wit ho ut an impeda nc e matching
circuit.

The impedance of coax is 52Q or 750, while the
impedance of parallel conductors runs 3000. and
high er . If yo u don 't match the impedance of your
antenna with the impedance of yo ur transmitter,
too much RF energy refl ects back to your tra nsm it­
ter instead of being radiated . This can ser iously
damage your tran smitte r.

An SWR meter read ing of I : I means that the
most efficient transfer of power ex ists between the
tran smitte r and the anten na . Gen era lly , an SW R of
mo re than 2: I is too high .

HF Antennas

The dipole is inexpensive , easy 10 make . and
ada ptable . All yo u need is two equa l length s of wire
cut the right length for the opera ting frequen cy , a
ce nte r insulator , and a feedline with the appropri­
ate co nnector.

The horizonta l, inverted -V, and s loper dipoles
are the most widely used ham antennas . However .
the d ipole requ ires at least two suppo rts as high
above the grou nd as possible , and a lot of space .
For example, a hal f-wa ve dipole antenna for
80 meters would be 126 feet lon g ; each seg ­
ment wou ld be 63 feet. You can sho rten the
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A Special Kind of Circuit
Anten nas range from a single length of wire to a

co mplex array of metal tubin g . Antennas come in
man y shapes and s izes, but the thr ee most co mmo n
kinds of ham antennas are the d ipole , the vertical,
and the yag i bea m.

A circuit is called an antenna when it radiates
(tra nsmits) into the atmo sphere rad io frequency
(RF) energy tha t passes through it and/o r to inter­
cepts (receives) elect rom agnetic wav es.

Changing the physical length of the elements of
an anten na is one way to change its resonant fre­
quency . The antenna radiates and receives mo st
efficie nt ly at the resonant frequency . The longer
the antenna elements , the lower the resonant fre ­
quen cy ; the shorte r the element s , the hig her the
freque ncy .

You can also tun e (that is , change the resonant
freq ue ncy of) your anten na by includ ing a " trap,"
which consists of a capacitor and a coil, or only a
coil. Usi ng a trap, you change the electr ical len gth
of you r anten na while keep ing its physical length
the same.

A horizo ntal antenna , such as a dipole , has hori­
zontal pol arization. Antenn as whose elements are
paralle l to the earth tend to radiate horizontally .
TIle yagi , the most co mmon type of bea m, may
have horizontal , ve rtica l, or slantw ise po lariza­
tion , depending on ho w it is rotated about its
boom axis . A vertical anten na has vertical polar ­
ization .



MFJ Grandmaster Memory Keyer™
More than user-friendly . . . it's really easy-to-use

MFJ -486

$1 8 9 9 5

M a de in U .S.A.

Simple ... intuitive . . . yo u in stantly
know which knob to turn. wha t button
to press. It' s u nmistakable.

That's the MFJ Grandmaster
concept -. m ore than user frien dly . . .
rt 's really easy to use.

There's no keypad. no com plex
keystroke sequences to co nfuse you .

The new MFJ-486 Grandmaster
Memory Keyerr gives you the best of
both worlds --a ll the features yo u' ll
eve r need and the easy-to-use MFJ
Gr andm aster concept.

Exclusive CW Word Processor™
MFJ's excl us ive CW Word Praces­

sorw lets you change a message in
m em ory without having to rekey it all in .

Special function keys make it simple
to move around within a ny m essage.
insert. delete and change your m essage
u ntil it's j us t the way you want i t.

With other memory keyers you have
to erase a n entire m essage and rekey it
al l in to m ake even the smallest change.

Combine messages
into other messages

The MFJ-486 lets you combine
frequently used messa ges into other
m ess ages .

You can s to re QTH, rtgzantenna. QSL
info and other comments in separate
memories.

Then you can easily build a new
m essage by keying in mem ory
numbers wherever you wa nt that in fo
in yo ur m essage .

MFJ's Custom-Speed™ Control
Customize your speed con trol to fit

you!
By pressing the Speed set button,

yo u can set your s lowes t speed to start
at 4. 5 , 6 --any speed up to 20 WPM -­
and yo ur fastest s peed is 20 to 100 WPM.

Matching CW speed to a gso is best
done by ear as you a djust a speed k nob.

With keyp ads you ha ve to figu re out
the exact speed of your contact a nd then
go thro ugh an awkward keys trok e
sequence.

That's why matching speed with a
,{j 1989 by MFJ Ent erprises. Inc .

key pad is so demanding.
Without MFJ's Custom-Sp eed TM. a

wid e range speed control is very ha rd to
use because the slightest touch causes
radical speed changes.

BuUt·in CW Course
The MFJ-486 gives you a well ­

organized th ree step C\V co u rse for
upgrading a nd teaching.

The first step gives you ra ndom five
chara cter gro ups . After you learn the
lett ers yo u ca n a dd punctua tion .

The second step gives you random
1·8 character groups for real -world .
code pra ctice.

The third step gives you a n infini te
number of rando m plain English QSOs
in th e sameformat as FCC ha m
license tests .

When yo u ca n copy these random
QSOs, yo u 're ready to pass you r test
a nd upgrad e!

You a lso get Farnsworth optio n .
answ er-repl a y to check yo ur co py,
punctua tion anI off and ea rphone jack
for private practic e.

Remote Control • • •
for memories and function keys
The MFJ -77 remote co n trol lets yo u

control you r message m emories a nd
CW Word Processor" function keys a t
your key paddle for only . .. $ 19 .95.

It's a lot m ore useful than a remote
that giv es you no ed iting functions and
only lets you control afe w m emories.

MFJ Keyers are
used year after year

Not so long ago t here was a glu t of
keypad keyers. They we re n ovel. and a
lot of hams spent their m oney :

But because they were hard to use
they ended u p in drawers and closets .

They were soon no longer made .
Most orig inal MFJ keyers are s till

bei ng u sed -~ day after day and year
after year.

Why? Because they're easy-to -use.
An d tha t' s w hy more new MFJ keyers
are being puton-the-airtoday than ever.

More for your money
To m ake it really easy-to-use , it cos t

more to build the MFJ Grandmaster.
ItJus t takes m ore hardware -- knobs

to turn. buttons to press, LEDs to show

you w hat's going on . Plus it takes m ore
labor. more software. m ore everything.

It's a real bargain co m pared to
cheaper-to- build but harder-to-use
keypa d keyers.

PluaMore .. •
You get over 8000 ch aracters in 10

soft -parti tioned m emories -- far m ore
than yo u ' ll ever need .

You also get . .. lithium battery
backup. au tomatic serial number ing.
automatic m essage repeat. bea coning,
A or B ty pe iambic keying, manual or
automa tic word spacing. speaker, ear­
phone j ack . easy-to-u se front panel con­
trols for speed. volume. tone , weight
and delay, tu ne contro l, powerful Z·80
m icroprocessor plus much more,
9x21f2X6 in ch es . Use 12 -15 VDCor 110
VACwlth MFJ -1312. $12.95 .

One Full Year
No Matter What™Guarantee

You get MFJ 's full one year no
matter what™guarantee.

That m eans MFJ will re pair or re ­
place yo u r MFJ-486 (at our op tion) no
matter what happens to it for a fu ll year.

Others give you a 90 da y li m i ted
warranty.

What do yo u do after 90 days when
it burns up. Or before 90 days when
they say. "Sorry, your limited
warranty doesn't cover that?"

Why take cha nces when MFJ gives
you no m atter w hat protection for one
full year?

Don't struggle wlthkeypads -- enjoy
the easy-tc-uee MFJ Grandmaster
Don't struggle with a hard-to-use

keypad and co m plicated keystroke
sequ ences.

Choose the memory keyer that's
reall y easy-to-use and has al l the
features YOU'll ever need - the new
MFJ-486 Grandmaster .

Get yours today . __ yo u 'Ulove it!

Nearest Dealer/Orders: 800-647·1800

MIl MFJ ENTERPRISES. INC_
Box 49 4 . Miss. Sta le MS 397 6 2
60 1-323-58 69 ; TELEX: 53 45 90
F"AX: 601 -323 -6 551 :Inclu de srb

MFJ . . . making quality affortWble
CIRCLE 3 14 ON READER SERVICE CARD
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The Killer Blankets
Wouldn 't you know , it turn s out that it

isn 't the microwaves or high frequen­
cies that are killing people as much as
it's good old 60 cycles. Since you prco­
ab ly don ' t read th e New Yorker
magazi ne , you missed the fascinating
series they published on the subject.
You' ll be reading about it everywhere
from now on and seeing it on TV . This
is going to outclass the Alar , radon and
Ctunan grape scares. Newsweek gave
it a page (7/10 issue, page 71).

In case you prefer to go right to the
botto m line and avoid reading the gory
details, it turn s out that people who live
near power line distr ibutio n points or
high tension wires are gelling clob­
bered. Cancer, birth defects, miscar­
riages and so on. Other cJobberees are
people working around video terminals
and those using electric blankets .
Well, you can bet I unplugged my blan­
ket and removed the cord even befo re I
finished reading the series .

ost OF THE MON TH

No, th is isn' t another case of co ld
fusion or room-temperature supercon­
ductiv ity. The New Yorker doesn' t suck
into technology sca re stories easily.
The series names the scientists and
how much the power companies paid
them to cover up the mess that 's been
discovered and is now unraveling .

It turns out it's low frequency mag­
netic fields which raise hell with living
cells, much more than radio waves.
Radio, if it' s strong enoug h, coo ks 'em.
l ow frequencies upset the ability of
cells to funct ion and replicate correct­
Iy. Worse, experiments have shown
that the magnetic fields which affect
cel ls can be far weaker than ever imag­
ined ! We're ta lking below one milli ­
gauss!

It 's the 60 Hz vertical deflectio n coil
in video term inals which does fhe dirty
work. You sure don't want to work with­
in a couple feet of those for long. The
magnetic field from your electric blan­
ket will gradually bolli x your ce lls. Just

li ving ne ar a po le pig
transformer can g reatly
el ev a te leukemia and
cancer in you and your
family.

What ca n we do be ­
sides panic? Well . panic
is a good first step. The
next step is to get busy
and ge t yo ur kid s an d
g rand ch il d ren law d e­
grees as qui ckly as you
can so they can get in on
the feeding frenzy of law­
su its the power compa­
ni es are go ing to have
over th is . Yep, those
SOBs k n o w th e y a re
kill ing us . Just like the
ciga r ett e com p an ies
know they are, too. Well.
ho w about Congres s ?
Mon ey talks wi th them,
not lives.

So l et ' s g o to st ep
th ree . We hams , being
acknowledged electrical
experts (haw, if they only
knew how little the tens of
thousands of Dick Bash
graduates actua lly know
abo ut elect r ic ity or ra­
dio!), can help lead the
wor ld away from the de­
struction Nicola Teslaand
his monster , alternating

current , have wrought. It turn s out
Edison was right, DC was the way to gol

Now, how are we going to go about
saving the world? Well . the devil is 60
Hz magnetic fields, so what we need 10
do is come up with some inexpensive
qeu esmeters which will measure mag­
net ic fie lds so we can sweep our
homes and bus inesses for dange rous
levels. You thought radon was awful?
AC seems to be killing even more peo­
ple than cigarettes, and thousands of
times more than radon.

So let' s get our litt le ham hands bUSy
designing and building gaussmeters.
I' ll publish your designs in 73 so we can
get started helping our neighbors avoid
further death and birt h defects. I' m
sure you 'll do th is philanthr opic work
out of the goodness of your heart and it
will never even occur to you to go into
business and charge for saving lives.

Hmm, you say, if this is such a dan­
ger, how come our media, which is al­
ways anx ious to jump on even the
sligh test of scare bandwagons, has
been so Oddly silent? Newspapers and
news magazines these days are totally
dependent upon video terminals for
writ in g , editi ng and page ma keup .
Worse, their video display term inals
are often side by side, giving their
staff s the worst possible bar rage of
these magne tic fields.

How about the TV reporters? And
scare people into turning off their color
TV sets? No way!

So we've had a conspiracy of silence
by the media, fed by the fear of lawsuits
by employees and the high cost of
magnetically shielding their VDTs.

I'm sure glad I've been using laptops
with LCD screens for the last ten years.
And don't say I haven't been trying to
get you to do the same.

The Paul Brodeur series, which is
due out this tall in book form by Simon
& Schus ter. is caueo Cu rrents of
Death: Power Lines, Compute r Termi­
nals and the Attempts to Cover Up
Their Threat to Your Health.

When you cons ider that life exis ts
only because we have a repli cat ing
DNA molecule, which in turn is made
up of arrays of hexagonal benzene­
type rings. each a SUb-mic roscopic
elect romagnetic circuit, it 's not a big
step to see how outside magnetic fields
could have a profound effect on this
very delicate replicating process.

Continued on pag e 68
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• Programmable call channel function.
The call channel key allows instant recall of
your most commonly used frequency data.

• Selectable CTCSS tone built-In .
• Tone alert system-for true "quiet

monitoring"!
When activated this function will cause a
distinct beeper tone to be em itted from the
transceiver for approxim ately 10 seconds to
signal the presence of an incoming signal.

• Easy-Ie-operate multi-mode scanning.
Band scan, Program band scan,Memory
scan plus programmable memory channel
lock-out,with time operated or carrier oper­
ated stop.

• Priority alert.
• DRS (Digital recording system).

The optional DRU-l can store received and
transmitted messages for up to 32 seconds.
allow ing the ope rator to qu ickly chec k or
return any call using the tone alert system.

• Automatic loc k tuning fu nction
(TM-531A) .

• Repeater reverse switch.

RC-20

I I

• Multi -function DTMF mic. supplied.
Controls are provided on the microphone
forCALL (Call Channel),VFO. MR (Memory
call or to change the memory cha nnel) and
a programmable function key.The proqrarn­
mabie key can be used to control one of the
following on the radio: MHz,I ALI TONE.
REV. DRS.LOW orMONITOR.

• Easy-to-operate illuminated keys.
A funct ionally designed con trol panel with
bac klit keys increases the conven ience and
ease of operation during night-tim e use.

• Auto repeater offset on 144 and
220 MHz.

• Built -in digital VFO.
a) Selection of the frequency step (5 ,

10,15,20,12.5,25kHz)
' TM-531A: 10. 20.12.5 25kHz

b) Programmable VFO
The user friendly prog ramm able VFO allows
the operator to select and program variab le
tuning ranges in 1MHz band inc rements.

FM Mobile Transceiver
Looking for a compact transceiver
for your mobile VHF and UHF opera­
tions? KENWOOD has a compact rig
for each of the most popular VHFI
UHF bands.
.20 multi-function memory channels.

20 memory channels allow sto rage of fre­
qu ency, repeater offset, CTCSS frequency,
frequency step.Tone On/Off status,CTCSS
and REV

• High performance-high power!
SOW (TM -231A), 35W (TM-431A) with
a 3 position power switch (high,
medium, low).

• Optional full -function remote
controller (RC-20).
A full-function remote contro ller using the
Kenwood bus line, mod el RC-20, may be
easily connected to the TM-231A/431A/531A
and can be mounted in any convenient
location. Using the IF-2 0 interface ,:;::::::::~..._
the RC-20 may be con nected to
four mobile transceivers.
(TM-231A/431A1531A orthe
TM-701A)

Stacked inYour Favor!
TM-231A/431A/531A

Specifications and price s subject to change without noti ce or obligation.
Comp lere service manuals are ava ilable for all Kenwood rransce.vers and most acc essories

Optional Accessories

• RC-20 Full-function remote controller
• RC-10 MultHunction remote controller
• IF·20 Interface unn handset . DRU-1 Digi­
tal recording unit . MC-44 Multi-function
hand rnlc.• MC-44DM Multi-function hand
mic.with auto-patch . MC-4BB16-key DTMF
hand mjc~. MC-55 8-pin mob ile rnic.
• MC-60A/aO/a5 Desk-top rntcs.• MA-700

Dual band (2m/70cm) mobile antenna (mount
not suppl ied) . SP -41 Compact mobile
speaker . SP-50B Mobile speaker . PS-430
Power supply . PS -50 Heavy-duty powe r
supp ly . MB-201 Mobile mo unt . PG·2N
Power cable . PG-38 DC line noise filter
• PG-4H Interface connecting cable . PG-4J
Exten sion cable kit . TSU-6 CTCSS unit

KENWOOD
KENWOO D U.S.A. CORPORATION
COMMUNICATIONS & TEST EQU IPMENT GROUP
P.O.BOX22745. 2201E.Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.O.BOX 1075,959 Gana Court
Mississauga,Ontario, Canada L4T 4C2



TS-790A
Satellite Transceiver
The new Kenwood TS-790A VHF/UHF all­
mode ttl-band transceiver is designed
for the VHF/UHF and satellite "'power
user:'The new TS·790A is an all-mode
144 /450/1200 MHz transceiver with
many special enhancements such as
automatic uplink/downlink tracking.
Other features include dual receive,
automatic mode selection, automatic
repeater offset selection for FM repeater
use, VFO or quick step channel tuning,
direct keyboard frequency entry, 59
memory channels (10 channels for sep­
arate receive and transmit frequency
storage), multiple scanning and multiple
scan stop modes. The Automatic lock
Tuning (ALT) on 1200 MHz eliminates
frequency drift. Power output is 45 watts
on 144 MHz, 40 watts on 450 MHz, and
10 walls on 1200 MHz . (The 1200 MHz
section is an optional module.)

• High stability VFo. The dual digital VFOs
feature rock-stable TCXO (temperature com­
pen sated crystal oscillator) circuitry,with
frequ ency stability of ± 3 ppm .
• Operates on 13. 8 VDC. Perfect for
mountain -top DXpeditions!

• The mode sw itches confirm USB. LSB,
CW,or FM selection w ith Morse Code.
• Dual Watch allows reception of two
bands at the same time.
• Automatic mode and automatic
repeater offset se lection.
• Direct keyboard frequency entry.
· 59 multi -function memory channels.
Store frequency, mode, tone information.
offset, and quick step function.Ten memory
channels for "odd split"

• CTCSS encoder built-i n. Optional TSU-5
enables sub-tone decode.

• Memory scroll function. This teature
allcws you to check memory contents
without changing the VFO frequency.

• Mu ltiple scann ing funct ions. Memo ry
channel lock -out ls also provided.
• ALT-Automatlc Lock Tuning-on 1200
MHz eliminates drift!
. 500 Hz ewfil ter built-in.
• Packet radio co nnector.
• Interference reduction controls: 10dB
RF attenuator on 2m. noise blanker, IF shift.
selectable AGC,all mode squelch.
• other useful controls: RF power output
con trol, speech processor,du al muting,
frequency lock switch, All.
• Voice synthesizer option.
• Computer control option.
Optional Accessories:
• PS- 31 PO'Ner supply . SP-31 External speaker
. UT-10 1200 MHz module . VS-2 Voice synthesizer
unit . TSU-5 Programmable CTCSS decoder
. IF-232C Computer interface . MC-60A/ MC-BO/
MC-55 Desk mics • HS- 5/HS-6 Headphone s
• MC-43S Hand rnlc • PG-2S Extra DC cable

KENWOOD

j .

Comp lete service manuals are available for all Kenwood rransceiv ers and most acc essor ies
Spec ifications, features,and p rices are subje ct to change wi/hour notice or obligation.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMEN T GROU P
no.BOX 22745, 2201E, Dominguez Street
Long Beach, CA 90B01-5745
KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario,Canada L4T 4C2



gRX. • •
Number 3 on your Feedback card

EDITED B Y BR YAN HA S TIN GS NS1B

FCC Fees

Thanx

of 220-222 MHz to commercial in­
terests. The march was surprising­
ly successf ul in some cities, in light
of the fact that US hams have little
history of protest activities.

Perhaps the biggest success sto­
ry was in Omaha, Nebraska, where
over 50 people turned out for the
march. John Gebuhr WB0CMC not­
ed that all of the media-radio, tele­
vision, and print- covered the Om­
aha ev ent. In Cincin nat i , Paul
Oldak er NSBI report ed th at the
march was also a success, with
about 50 participants and some me­
dia coverage. About 20 hams and
other supporters turned out for the
Chicago protest.

Curiously enough, protest activity
fizzled in a state that stands to suf­
fer the most from the spectrum loss.
Marches in Los Angeles and San

Francisco never got off the ground, due to
polit ical conflict and lack of organization.

Thanks to the protesters in marches in other
cit ies who took part in this 9 July event but
don't appear by name in this report .

The House' Energy and Commerce Com­
mittee voted 13 July to levy l ice nsing fees
on ham radio operators and sa tellite­
launching compani es, and to increase fees
on communications businesses. The act ion
aims to reduce the federal budget deficit by
S50 million .

By this bill, existing licensing fees charged
by the FCC will go up an average of 12.6
percent and 17 communications area s that
were exempted will have fees instituted, rang­
ing from $30 for an amateur radio license to
$70,000 for a permit to launch a satellite. FCC
fines, unchanged since 1934, will also in­
crease.

About a third of the anticipated $50 million
will come from private radio operations such
as rural radio, national paging services, off­
shore, mobile and amateur radio, and cellular
phones. At this time , both the General Mobile
Radio Service and Class 0 Citizens Radio are
exempted.

Thanks to Westlink Report, ARRL Gate­
way. Television Broadcast Magazine. and
K9Xl for prov iding items for this month's QRX.
Keep your ham radio-related news items and
photos rolling in to 73Magazin e, WGE Center,
Forest Rd., Hancock, NH 03449, Attn: QRX.
You may also submit text to the IQ RX SIG on
the the 73 BBS, (603) 525-4438, 300/1200
baud , 8 data bits, no parity , and one stop bit.
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KenwoodBBS

nounced th e four youngsters who are win­
ners of th e DARA 1989 Scholarships. They
are Laurie Sandell N2FSO of Larchmont, New
York, Lesley Walker N4FTJ of Cullman Ala­
bama, Cynth ia Gauthier N5KLQ of Pineville,
Louisiana, and Jon Kidder KB8FQL of Wilm­
ington, Ohio. Kidder will receive the newly
crea ted Robert F. Z imm erman Memoria l
Scholarship. Zimmerman, a long-time sup­
porter of DARA and the scholarship program,
passed away just before th e 1989 Ha m­
vention .

Each winner receives $1,000 to apply to­
ward tuition at a school of their choice. These
awards are an annual event, and the program
is open to any licensed amateur graduating
from high school in the yea r the award is
given. There are no restrictions in the stu­
dent's course of study or his/her license class.

App lications for the 1990 scholarship pro­
gram will be accepted after January 1, 1990.
For further information, write to the DARA
Scholarship Commi ttee , 317 Ernst Avenue,
Dayton OH 45405.

220 Marches On

More and more electronic bulletin board
sys tems are serving amateur radio. The
Kenwood Communications and Test Equip­
ment Group BBS is now available to any ham
with a computer and modem. System parame­
ters are 300/1200/2400 baud , 8 bits, 1 stop bit,
and no parit y. The BBS features amateur in­
formation, news, and programs. Access it at
(213) 761-8284, 5 PM-8 AM PST Monday
through Friday and all weekend.

On 9 July, radio amateurs marched in
var ious c it ies across th e US to protest the
FCC action that resulted in the reallocation

Generations are bridged through ham education. These proud sixth
graders from Payson Arizona show off their totally home-brew
deluxe crystal sets. containing nearly a dozen components. Their
EImers are William " Pete" Pedersen WlKTK and Jim Gray W1XU.
73' 5 own Propagation co lumnist.

Home-Brew IV

Radiation
Hazard Seminar

Thanks to the hundreds of eu­
tho rs who res ponded wi th con­
struc ti on art icl es for th e Home­
Brew IV contest ! At the end of July,
the four-ham com mittee spe nt
hours carefully evaluating each and
every entry. Look for the winning
three articles in the November is­
sue.

Dayscholar
Winners

The tl rs t -ev er Doctors ' Pan el
on Radia tion Hazard s and Ama­
teur Radio will take place the week­
end of August 25- 27 at the ARRL
Southwestern Division Convention,
Airport Hilton Hotel in Los Angeles. The effec t
of non-ionizing radiation on the human body is
a growing concern.

The event will be hosted by Dr. Wayne Over­
beck N6NB , 1980 Radio Amateur of the Year.
The panel will consists of four very prominent
MOs. The first is Dr. W. Ross Adey K6Ul, the
world 's premier researcher on the effects of
electromagnetic radiation on the ccm munlca­
tion between living cells. The second is Dr.
Samue l Milham, one of the world 's most wide­
ly quoted epidemiologis ts, who found that
people who work in elec trical/electronic occu­
pations have about double the average mor­
t a li t y ra te f ro m ly mp hat ic canc er and
leukemia.

The third is Dr. Ivan Shulman WC2S , a can­
cer surgeon who will discuss measures ama­
teurs can take to minimize their expos ure to
electromagnetic radiation without abandon­
ing their hobby. Dr. David Rod man KN2M, an
ophthalmologist who has conducted exten­
sive field measurements of both RF and 60-Hz
magnetic fields surrounding amateur radio
stations, will discuss his findings and methods
of modeling E-M radiati on hazards with com­
puter software.

Never before has a panel with this much
expertise on the hazards of E-M radiat ion
been assembled anywhere but at a profes­
sional conference for specialists in this exotic
field . Those interested in attending should
make reserva tions by writing to: Hamcon '89,
PO Box 18201, Encino CA 91416-8201. Ad­
mission price to the convention and all techni­
cal sessions is $12.

Ted Holme s N8ZM, President of th e Day­
ton A mate u r Radio A ssociation , an-



New Pocket Portable
Transceivers
The el l- new TH-25 Series of pocket trans­
ce ivers is here! Wide-band fr equency cov­
erag e,LCD di sp lay, 5 watt option, plus .. .
• Frequency coverage: TH-25AT: 141-163

MHz (Rx); 144-148MHz (Tx) (Modifiable for
MARS/CAP. Permits required)
TH-45AT: 438- 450 MHz.

• Automatic Power Control (APC) circuit for
reliable RFoutput and final protection.

• 14 memories; two for any "ccc split"
(5 kHz steps).

• Automatic ottset selection (TH-25AT).
• 5 Walls trom 12 VDC or PB-8 ballery pack.
• Large multi-function LCD display.
• Rotary dial selects memory, frequency,

CTeSSand scan direction.
• T-ALERTfor quiet monitoring.Tone Alert

beeps when squelch is opened .
• Band scan and memory scan.
• AutomaHc 'power off" circuit.
• Water resistant.
• CTCSS encoder {decoder optional (TSU-6).

• Supplied accessories: SlubbyDuk, P&-6
battery pack for 2.5 watts output, wall charger,
belt hook,wrist strap,water resistant dust caps.

Optional accessories:
• PR-Sn v,200 mAh NiCd packforUW outpUI • PR·6
12 V, 600 mAh NiCd pack . PB-1 7.2V. 1100 mAh NiCd pack
• PB·B12V,600 mAh NiCd for5Woutput . fR·9 12V, 600
mAhNiCdwithbuill- in charger . aC-1D Compact charger
• Be-U Rapidcharger . BT-6 AM batterycase . DC-lJPG-2V
DCadapter . HMe-2 HeadsetwithVOX and PH. SC-U,15,
16 Soft cases. SMC-30/31Speaker mics.• TSU-6 crcss
decod eunit . WH-1 Waterresistant bag

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dominguez St.,Long Beach,CA 90810
RO. Box 22745, Long Beach,CA 90801-5745
Complere service manuals are available for ali Kenwood
transceivers and mo s t accessories.Spec ifica tions, features,
and pr ices are subject 10change wi rhoul noti ce Of ob ligation
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Build a 30 Meter Trap
Modify your Cushera ft AV-4 or AV-5 for 30 meters.

by Gregory Mcintire KEI1lUV

Const ru ction Details

onere the coil is to first wind the coil
on the form, solder on a " longer than
needed" piece of coax , then care fully
snip off the other end of the coax,
a little at a time , until you reach
resonance.

To build the trap. first get a length
of I" wood dowel from your local
lumber or building supply store. You
will also need about 80 inches of #12
solid copper wire. plus two pieces of
1" i.d . (inside diameter) aluminum or
copper tubing, available at a plumb­
ing supplier or hardw are store. for
covering on the ends of the wood
form. Be sure to pick up a couple of
hose clamps and some screws. Most
instructions recommend coil dope to
cover the coil , but I used a product
ca lled Varathane" . It is an " all
weather" clear plastic finish applied
with a brush. It did not change the
resonant frequency of the trap at all .
You could also use regular vinyl elec­
trical tape to hold the coil windings in
place.

See Figure 2. Cut a 9.S" piece of
the wood dowel rod . The I " tubing
will slide over the ends of the dowel.
You will probably have to wrap a
layer of thin aluminum or galvanized
sheet metal around the ends of the
wood dowel as " one inch" means a
different thing to a plumber than it
does to a ca rpente r. You could
cut a section outofa tin can to provide

this material.
Next, put a layer of epoxy glue on the last

two inches of each end of the wood dowel.
Wrap the appropriate amount of tin around
the 2" end of the wood . Now add another
coating of epoxy. then slip the 4" pieces of
tubing onto the ends of the dowel. Slide the
tubing on over just the first two inches. Now
roll the assembly on a table to insure that it is
straight. You may need to wiggle and twist it
a little.

After the epoxy has set, drill a hole in each
piece of tubing about 'h inch from its inside
end. (Later, you'Il secure the coil to the tub­
ing at this spot with a screw .) Cut four slots
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- ALL DIMENSIONS IN INCHES-

NOTE THAT MEASUREMENTS TO THE
NEW TRAP ARE MADE FROM THE
BOTTOM OF THE COIL

98.50

-1
20.50

_I
1-

7.75
r-

-1

'L

A tra p for this vertical has to present
an impedance of 100-3000 . For this, you
need to know the basic formulas: Xc = 1/
znf'C, and X L = 2nfL, where Xc is the
capacitive reactance, C is capacitance, X L is
the inductive reactance , L is inductance, and f
is frequency. A little work with the calculator
revealed that a coil of 3.37 11H and a capacitor
of 73.3 pF gives an impedance of 2140 and
resonance at 10.125 MHz.

The exact dimensions of the coil wound on
a 1" wood dowel form are 20. 5 turns of wire,
" spread wound" to a length of2 .7 inches . A
37" length of Mini 8 coax provides the prope r
capacitance. But, the simplest way to res-

132 _I _ _
TOTAL t

LL

Figure 1. Cushcraft A V-5 trap vertical showing the insetted
home-brew 30 meter trap.

M a ny ne w r igs in cl ude the
WARC bands, and many older

rigs are easily enough modified for
these new bands. Why are they then
still relatively unused? Because many
pre-WARC HF antennas won't ade­
quately load on these new bands!

My Cushcraft AV-5 trap vertical
worked just fine on five bands. but it
wouldn't even HEAR stations on 30
meters, let alone tune up properly for
transmi tti ng . My soluti on was to
build a 30 meter trap.

Ha rd -Ea rn ed Lessons

I had , in the past, t ried to build an
entire four-band trap vertical. The
results were discourag ing , but I
learned a lot:

- A trap MUST be resonant at the fre­
quency of interest.
»Thc components compri sing the trap
must be of adequate rating.
«The trap must be positioned in the
antenna in the proper place . Be sure to
resonate the trap properly .

This time I tried two different coil
fonn materials : PVC plastic tubing,
and wood . They worked about the
same. but I chose the wood because of
its strength and heat resistance. Ac­
cording to my reference materials ,
wood also has a dielectric constant as
favorable as PVC.

For the coil, I tried #16, #14, and
# 12 wire. The number #16 wire got
too wann at 100 watts of transmitted
power. The #14 seemed satisfactory. but I
chose the # 12 for added margi n, and it
worked flawlessly .

For the capacitor, I first tried a 500 volt
mica cap . It lasted ab out two o r three
seco nds! I didn' t have any higher rated
caps. so I finall y tried a length of coax
cable. The ARRL Handbook , as well as
various other sources, gives the capacitance
per foot of various different types of coax. I
chose Belden " Mini 8" (stamped as 9258)
because of its relatively high capacitance per
foot, and its voltage and current handling
capabilities ( lOOW) were adequate for my
purposes.
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wire against the tubing so that you get a
" drag." You may have to do this a couple of
times to get the wire straight, but, if done
properly, this procedure really straightens
the kinks out of the wire .

Next, secure one end of the straightened
wire to one of the inner screws on the wood
form . Leave a " tail" long enough to later
secure to the screw in the tubing section.
Now. with the other end of the wire still
attached to a leg of the XYL's china cabinet
(or vise), hold the form in both hands, draw
the wire taut, and slowly rotate the coil form,
winding the wire as you go. You must keep a
strong •'pull" on the wire to keep the wind­
ings tight . Space the windings such that the
space in between windings is just slightly less
than the diameter of the wire. After 20 revo­
lutions, you should be near the other securing
screw. Secure the wire to it. Trim both ends
of the wire so that they can be wrapped
around and secured to the screws in the tub­
ing, but don 't attach them until the trap has
been resonated .

Strip off about two inches of the outer insu­
lating jacket of the piece of coax. Slip the
inner conductor through the braid so as to
have a piece of coax with a 2" inner con
ductor lead and a 2" outer conductor lead.
Or , just unravel the braid to get the same
effect. Now, measure and cut these coax
leads so that they can be soldered to the ends
of the coil. Slip a piece of insulating material
(heat shrink tubing, etc .) over the braid , then
solder these leads to the ends of the coil. The
trap is now ready to resonate .

Resonating

A grid-d ip meter would really be the
ticket here , but this poor OM doesn't have
one. I used an RF generator connected to
a simple RF probe plugged into an analog
voltmeter. Connect a small inductor of I0 ~H
to 100~H betweenthe RF probe and the RF
generator . Tune the generator and you should
get a voltage reading on the meter . If not.
select the proper voltage setting until you
do. Adjust the frequency of the generator
to 10.125 MHz with the help of your HF
receiver.

Note that , as the generator is tuned higher
in frequency, ' the measured RF voltage will
probably decrease . This is becau se the
impedance of the small inductor increases
with higher frequency. Don't worry-for our
purpose, this is not a problem .

Now place the trap very close to the little
inductor (or dip meter) . Tune the generator
(or dip meter) until you detect a dip in the

,-)~. ,

you must first straighten the wire. The wire
MUST be entire ly kink free! I had to strip the
insulation off of the length of #12 wire, but
this is fai rly easy to do . Clamp one end of the
wire in a vise (or tie it around a sturdy fixed
object) and slice the insulation for the full
length of the wire. The cove ring will peel off
easily. Then, keeping the wire in the vise , use

a piece of tubing
(the coil form tub­
ing will work for
this) to straighten
the wire. Holding
the tubing in both
hands , starting at
the secured end of
the wire, wind the
wire a quarter turn
around the tubing,
th e n wa lk back ­
wards pulling the
wire around th e
tubi ng with your
thumbs. Hold the?I / Z1

V 9 112 INCH LE NGTH
OF ONE INCH WOOD
DOWEL STOCK

COAX USED AS
CA PACITOR
~ 37 INCHES

~
COAXIAL

~ DYNAMICS,
II INC.

15210 Indust rial Parkway
Cleveland, Ohio 44135
216-267·2233
1·800-GOAXIAL
Telex 98-0630

Service and Dependabifity. . .a Part of Every Product

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter
Take a PEAK with Coax ial Dynami cs " NEW" Model 83000A, designed
to measure both FWD/RF L power in CW
and FM syst em s simply and quickly .
Then with a " FLIP" of a switch,
measu re " PEAK POWER" in most
AM , SSB or pu lse systems . Our
Model 83000A features a complete se­
lection of pluq -in-elernents plus a 2
year warra nty. Thi s make s the
Model 83000A an investment worth
looking at. So go ahead , take a
" PEAK" , you' l l like "WAIT" you see!

Contact us for your nearest autho­
rized Coaxial Dynamics representa­
tive or distributor in our world-wide
sales net work.

into the tubing on the outside ends, about 1.5
inches deep. Measure in about 1.25 inches
from the tubing ends (towards the center of
the wood form) and drill a small hole for a
screw to secure the two ends oft he windings.
Finally, apply a coat of Varathane or shellac
to the wood.

To wind the wire around the wood form,

Figure 2. Details ofthe 30m trap construction.
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Figure 3. AV-5 SWR curve on 30m after the installation of the
30m trap.
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THEAMATEUR'S PROFESSIONAL.
LarsenKOIrod· and KOlduckie· antennas

provide amateurs thesameadvantagesenjoyed by
commercial two ;;m; radiousers. Both combine
~~~lnnance wit the longran1ge dependability

see
your
dealer
for the
com-

f;~~eot ....
Larsen
antennas
and per­
manent

- and
tempo­
rary mounts.Youcan buy with confidence,
because they\eall backedbyLarsen's No
Nonsense Warranty forafull sixmonlhs.

FOr aprofessionalapproach 10amateurradio,
tune in to Larsen.

with T _Msen IIRickWoodsome, COmmunications COnsultant
.I..."QI. . e WoodsomeandAssodates. Boulder. COlorado

When the directorsofthe Coors InternationalBicycle Classicneeded
a sophisticated mobile communications system, they turned tocommu­
nications consultant RickWoodsome.As a commumcations specialist,
Woodsomeknows what ittakes to make a communication systemwork.

That's whyhe turned to LarsenAntennas.
"You don't pull offthe largest sports event in the Western Hemisphere

withoutgoodcommunication.Ani! you don't have goodcommunication
without the rightequipment.

"Larsen antennas were instrumental inmaking last summer's
Coors Classican overwhelmingsuccess.Theywerekeyto our entire
communication network.

"Without Larsen, it would have been uphill allthe way."
Rick woodsome

~rsen Antennas
The Amateur'sProfessional"

See your favorite amateur dealer or write fora free amateur catalog.

IN USA:Larsen Electronics, Inc" 11611 N.E. 50th Avenue, PO. Box 1799, Vancouver, Washington 98668 (206) 573-2722.
IN CANADA: Canadian Larsen Electronics, Ltd., 149Wesl 6th Avenue, Vancouver, B.C. V5Y 1K3 (604) 872-8517.



meter movement. When you find the reso­
nant frequency of the trap, move the trap
away from the coi l (dip meter) to verify that it
is indeed the trap that is causing the dip. If
you used Belden Mini 8 coax for the capaci­
tor, the approximate length will be 37 inches .
At any rate, start with a length of coax that is a
few inches longer. Hopefully, you will have a
dip that is lower than 10.125 MHz . Sim­
ply snip off small amounts of the coax and
remeasure the dip until it occurs at 10.125
MHz.

A lso, after finding the preliminary
resonance, position the trap as far away
from the " dip meter" as possible , while
still allowing you to detect the dip . This
assures minimum interaction between
circuits . If you snip too much coax you
can move the coi l winding slightly to
achiev e the same effect (resonance). Re­
member, though, that the coil windings
must not touch each other!

Now you can give the coil windings a
coat of coil dope, other suitabl e varnish,
or even plain electrical tape. (It is impor-
tant that the windings stay put and do not
slip .) Attach the coil ends to the tubing . 1
found that if you don 't follow this procedure,
resonant frequency will be about 1.4 percent
lower, and this is unacceptable .

The next step is to seal the unconnected end
of the coax, coil it up three turns or so, and
secure it to the trap somewhere above the coil

windings. I devised a housing or cover for the
coil out of a piece of thinwall Z" PVC tubing
and the top half of a round plastic bott le . A
little bathtub caulk and tape make a weather­
tight " rain cap ." 1then taped the coax to this
housing. The coax should be in its approxi­
mate position (as opposed to just hanging off
the end of the workbench) during the resonat­
ing procedure above .

Installing the Trap

Get a length of 1" o.d . (outside diameter)
aluminum tubing. Hint : A lot of aluminum
law n chairs use 1" o.d. tubing. (You could

"A trap for this
vertical has to present

an impedance of
100-3000. "

use the existing section D tubing of the
Cushcraft antenna, but it would be nice to
not mutilate it . You might want to sell the
anten na at a later date .) Cut two pieces of this
tubing to lengths that will let you position
the new trap as show n in Figure 1, allowing
for some adjustment. Secure the trap with
hose clamps. Use the same procedure as

described in the antenna's manual for tuning
the new trap.

The 10, 15 and 20 meter bands will change
little if any . The 40 and 80 meter sections
will be shortened slightly, but after you
retune them their bandwidths should be just
about the same as before installation of the
30 meter trap.

All the dimensio ns in the figures are for
the lowest SWR in the lower parts of the
respective bands (CW, RTTY, AMTOR and
Packet), but if you want 30 meter capability,
you probably are already a CW man or a
digital nut like myse lf . If the trap is resonated

and positioned properly, it should pro­
duce an SWR of 1:1at 10.125 MHz, and
about 1.5: 1 at the band edges. Using the
components described , the trap per­
forms perfectly using 100 watts maxi­
mum average power.

Final Hints

Cons truction techn ique is not critical,
but the trap MUST reso nate at the
correct frequency or you will have a

hard time finding a prope r position
for it in the antenna. (I know : 1tried.) Weath­
er-seal the assembly to suit your environ­
ment. The measurements for locating the new
trap may differ somewhat for the AV-4 anten­
na, but the trap construction should be the
same. <,

See you on 30m! &J

FREQUENCY ACCURACY OVER REAO
MOOEL PRICE RANGE TEMPERATURE OUTS

D500 $149.95 50 Hz-512 MHz 1 PPM 17" -3S"C
TCXO 8 151 050 MV

05 10 $179.95 50 HZ·1.0 GHz TIME BASE

0612 $259.95 50 HZ·1.2 GHz 0.1 PPM 2O"-4O"C 151050MV
PROPORTIONAL 9

0 1200 $299.95 10 HZ-1.2 GHz 10 MHz OVEN

AC-12 AC-ADAPTER $6 .95 T- 1200 BNG-BASE 21" ANT_$8.95
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With the videOsmith Spectrum Probe:'
Convert youroscilloscope into a

SPECTRUM ANALYZER ...
AFFORDABL vt

Make a
contribution to
life after death.

TIlE AMERICAN HEART
ASSCDATION

MEMORIAL PReI;RAM.,

SPECIFICATIONS:
Frequency Range: less than 1 MHzto more

than 100 MHz
DynamicRange: 50 dB min
Vertical Logarithmic Linearity: +3d B
Sensitivity: lOOllv ±3 dB @50 MHz

flatness ± 2 dB@5-100MHz
LFgeneration1 MHzdown
approx8 dB

IFBandwidth: 180 kHz @- 3 dB
All with the isolation of a low capacity probe .

Introductory offer $349.00

WE'RE FIGHTING FOR'lOJR LIFE
~

American Heart AssociationO

This space provided as a public service.

The Spectrum Probe' opens up a whole new world you 've never
seen before . .. . The Spectrum Probe?' is ideal for Hams and
other techs who want to check for harmonics and other
spurious emissions. With the Probe , you can perform oscillator
alignment, check switching power supply functions and many
other applications previously limited to $8,000 and up
spectrum analyzers. An excellent educational to ol!

AVAILABLE THROUGH : rfenterprises
HeR Box 43, Merrifield , MN 56465
ORDERS: 1-800-233-2482 INFO: 1-218-765-3254
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AS-888ATS-803A

TRAVEL THE WORLD,
IN S .. !- D X Forum Mike McGill K9AJ/KH5K 198 8

Kingman Reef/Palmyr a

- Wayne Green W 2NS D

- Comest porum john Dunker NJ9C

- AMSAT Forum Dkh Schiller K4BQH

-c-Cornpurers. Packet , ARRL, Testing and mo re

-Ticket s $5 Ad vance, $7 Door t .,
Flea Marke t s 12 ,.

-Lodging Discount , Hya tt Regency
Airfare Discount, Delta

- Ne w Loc ation! Commonwealth Convention
Center Downtown

THE 1989 LOUISVILLE HAM FEST
SEPTEMBER 30 & OCTOBER 1

LOUISVILLE HAMFEST
POB 3444, LOUISVILLE, KY 40232

", '-'"'""' , " ,.
~ :'~::',:.:. ~'~:"'" ,, _ =- 00 '" _ " , ".,-011'

~~,ji:J~&Jf~~~1,<.l~W$i'J7p7@1i'~r?Af:
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SLACKENTERPRIZES

"-"........ "",,,.

ft•••

•
SANGEAN, The world's foremost manufacturer ofportable short-wavereceivers, isyour
communication link to the world. You'll hear it allwith either our flagship ATS-B03Aor
our new top ofthe line ATS-BOB. And tofurther enhance your listening experience,
introducing the new Sangean AS-BBB Self-Powered Speakers. big sound inacompact,
high-tech design. For FREE full colorspec sheets and price list, writetoday to:
Sangean America, 9060 Telstar Ave. , Suite#202, Dept. 73110B9, EI Monte, CA 91731

SANCSeAN
A World of Listening™
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Pub. Pr., $28.50

BASIC TELEVISION AND VIDEO
SYSTEMS, 5/e . By B. Grob. 464 pp.,
iJlus. Emp hasizing the pr inciples of
operation and servicing, this fully illus­
trated, thorough book covers all the
basics , from camer as, picture tubes,
and video signa ls 10 FM sound sig­
nals,cable television. and fiber optics.
249/334 Pub . Pr., 535. 95
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RF CIRCUIT DESIGN . By C. Bowick.
176 pp., iI/us . Experienced rl circuit
des igners looking for a practical ap­
proach 10 the design of rf amplifiers,
impeda nce , matcnlrq _networks, and
filters Will fmd that thiS lavish ly illus­
trated guide fits the bill.
5851 18~ Pub. Pr., $22 .95

VIDEO SCRAMBLING AND DE­
SCRAMBLING FOR SATELLITE
AND CABLE Tv. By R. F. Graf and
W. Sheets. 246 pp., iI/us. From the
theory and techn iques of video en­
cry ption and decryption, to an over­
view of govern ment rules and regu la­
tions, all the information you need is
here in one conve nient place.
585 107-0 Pub . Pr., $19.95

PROGRAMMABLE LOGIC CON­
TROLLERS. By F. D. Petruz ella . 205
pp., ii/us . This first look at Program ­
mable Logic Controllers focuses on
their orincipres and offers practical in­
formation on installation, program­
ming, and maintenance . Features wir­
ing diagrams" data manipulat ion and
math tnatrucnons. and troubleshoo t­
ing. techniques.
496 /870

SEMIC ONDUCTOR DEVICES. By M.
zambuto. 402 pp., iI/us. Here's a well­
orqanized and up-to-date explanation
01 the physical mechanisms of mod ­
ern semiconductor dev ices . The 00II­
erage is intuit ive, minimizing the use
of quantum phy sics.
727 /00 7 Pub . Pr., 547 .95

,., RAQIG
DPEQTDB"S
UB~

~i

Pub. Pr., $19 .95

Pub. Pr., $18.95

CABLE TELEVISION TE CH ­
NOLOGY. By K. T Deschler. 262 pp. ,
iIIus. This timely book covers all as­
pects of cable te levision operat ion,
from the trad itional "lineman" topics to
sate llit e antennas an d fiber optic
links. Also includes gu ides to coax ial
ca ble testing, CAT V te rms , and
graphic symbo ls.
273/782

EXPERIMENTS IN A M PLIFI ERS,
FI LTERS, OSCI LLATO RS, AND
GENERATORS. By M. Tischler. 170
pp., iI/us. The use and application of
linear integrated circuits are clearly
demonstrated by these 35 expe n­
rnents requiring only standard com­
mercia l and industrial grade parts.
647 /801 Pub. Pr., $22 .95

OPTOELECTRONICS: A Te xt -Lab
M a n u a l . By M. Tisch ler. 213 pp.,
iI/us. These 32 clear1y defined exper t­
ments teach you how to use opt ical
electronic devices and circuits in elec ­
tric power generat ion, data transmis­
sion , and telecommunications . Each
experim ent requ ires only standard
components.
64 7 /660

Pub. Pr., $19.95

when you join the
PRACTICAL ELECTRONICS

BOOK CLUB
• Your one source tor e lec tro nics books

trom dozens ot ditterent publishers
• the latest and most usetul intormation
• discounts ot up to 40% ott publishers'

list prices

RADIO OPERATOR'S lJCENSE Q &
A MANUAL, Il /e . By M. Kaufman .
553 pp., iI/us. This classic study guide
has everyt hing you need to pass the
new FCC Gener al Radiotelephone
Operator License exams- including
the mos t recent FCC -type sam ple
tests and all 1986 changes to the FCC
exam.
585100-8

U N D E RSTA NDING SECURITY
ELE CTRO NICS. By J . E. Cun ­
ningha m. Revised by J. J . Carter. 292
pp., iI/us. The basic principles of elec­
tronic security systems , their app lica­
tion, and the pros and cons of every
type of sysfem are all covered in this
easy -ta-understand guide.
585119-9 Pub. Pr., $15.95

I BM PC PERIPHERAL TROUBLE ­
SHOOTING AND REPAIR. By C. J.
Brooks. 272 pp., iIIus . Here's a com­
plete guide to diagnosing and isolat­
ing hardware failures lor disk drives,
video-d isplay monitors, keyboa rds ,
modems, printers. Provides step by
step, device spec ific troubleshooting
routines, diagra ms, and flowchart s.
585098-2 Pub. Pr.. $ 19.95

Introduction to
Radio Frequency
Design!

r

I

Pub. Pr.. $19.95

Pub . Pr., $34.50

Pub. Pr., 529 .95

Take any 3 books for
$395 (values up to $165.85)---

THE CD ROM HANDBOOK : Edi ted
by Chris Sherman. 510 pp., if/us. Top
authorities in the field provide a com ­
plele survey of CD ROM tec hnology,
from the technical details of master ing
and manufacturing disks to the major
applications, error detection and cor­
rection, and data conversion.
565/783 Pub. Pr., $59.95

DIGITAL VIDE O IN THE PC
ENVIRONMENT : Featuring DVI
TeChnology. By Arch C. Luther. 330
pp., iI/us. Discover lull explanations
of video, audio , and optical storage
media and how to combine them to
create versatile , user friendly informa­
tion systems with vast storage capac­
Ity In this useful guide .
39 11769 Pub. Pr., $39 .95

RADIO HANDBOOK, 23/e. Edited
by William I. Orr. 667 pp.. 1,073 iI/us .
and tab les 7V2 x 70 forma t. Expert
contributors show"you how to se lect ,
des ign, build, lest, and operate all
kinds of equipment. includ ing mob ile,
marine, receiving, and electronics test
equ ipment in this update of the classic
Handbook .
584638-1

EMERGEN CY /STANDBY POW ER
SYSTEM S. By Alexander Kusko. 288
pp., 776 iI/us. From specifications to
performance data . here 's everyt hing
you need to know to evaluate the need
for emergency power, and prepare to
meet it. Comprehensive help from
equ ipme nt choic es to codes and
standards.
356 /890

AMATEUR RADIO : Th eory and
Pra ct ice . By R. L. Shrader. 340 pp.,
iIIus . Here's a comple te beginner's
gu ide - requ iring no previous bac k­
ground in radio or electroni cs- that
will give you the basic lheo ry neces­
sary to pass any and all of the FCC
Amateur Radio License exams.
571 /465 Pub . Pr., $28.95

REGULATED POWERSUPPlJES, st«.
By I. M. Gottlieb . 423 pp. , ilfus. This
practi cal book provides you w ith
everything you need to know to de ­
si9n and use modern regulated sup­
plies, includ ing regulat ion techniques
and detailed disc ussions of actua l
circuitry.
585136-9



More Books to Choose from

Any 3 b ooks lor $3.95 if you join now
and agree to purchase two more b ooks-at

handsome discounts-during your first
year 01 membership.

COMPLETE HANDBOOK OF ELEC­
TRIC MOTOR CONTROLS. By J. E.
Traister.
584542-3 Pub. Pr., $33 .00

THE ILLUSTRATED DICTIONARY
OF ELECTRONICS. By R. P. Turner
and S. Giblisco.
584808 -2 Pub. Pr., $23.95

ADVAN CED DIGITAL TROUBLE­
SHOOTING. By A. J. Evans.
584763-9 Pub. Pr., $19.95

ELECTRICAL SYSTEM S FOR COM­
PUTER INSTALLATIONS. Edited by
R. J. Lawrie.
367/299 Pub. Pr., $34.50

UNDERSTANDING FIBER OPTICS .
ByJ. Hecht.
583896 -6 Pub. Pr.,$17.95

INTRODUCTION TO RADIO FRE­
QUEN CY DESI GN , By W. H. Hay­
ward.
582748-4 Pub. Pr., $39 .00

BATTERIES AND ENERG Y SYS­
TEMS, 2/ e . By C. L. Mantel l.
400/318 Pub. Pr.,$48 .50

DIGITAL FILTERS : Theory and
Application. By N. K. Bose .
584509-1 Pub. Pr., $44.95

HOW TO MEASURE ANYTHING
WI T H ELE CTR ONIC INSTRU ­
MENTS. By J. A. Kuecken.
584537-7 Pub. Pr.,$19.95

MAS TERING ELECTRONICS, 2/ e .
By J. Watson.
684/804 Pub. Pr., $24.95

ADAPTIVE ANTE NNAS: Conc epts
and Perf o rmance . By R. T Comp ­
ton, Jr.
584767 -1 Pub. Pr., $50 .00

CIARCIA'S CIRCUIT CELLAR, VOL.
V By S . Ciarcia.
109/627 Pub. Pr., $21.95

ELE CTRONIC CIRCUITS COOK­
BOOK. By H. L. Helms.
584640-3 Pub. Pr., $28.00

COMPLETE GUIDE TO TELEPHONE
EQUIPMENT TROUBLESHOOTI N G
AND REPAIR. By J. D. Lenk.
58385 1-6 Pub. Pr., $35.00

CALCULUS FOR ELECTRONICS,
4/e . By A. E. Richmond and G. W.
Hecht.
532/55X Pub. Pr., $34.95

OPERATIONAL AMPLIFIERS AND
LINEAR INTEGRATED CIRCUITS:
Theory and Application s. By D. J.
Dailey.
399 /31X Pub. Pr., $34.95

IBM PC TROUBLESHOOTING AND
REPAI R GUIDE. By R. C. Brenner.
585123 -7 Pub. Pr., $19.95

CMOS COOKBO OK, 21e. By D. Lan­
caster as rev.by H. M. Berlin.
584591-1 Pub. Pr., $18.95

FEEDB ACK AMPLI FI ER PRINCI ­
PLES. By S. Rosenstark.
539/146 Pub. Pr.,$35.95

PRINCIPLES OF ACOUSTIC DE­
VICES . By V M. Ristic.
583248 -8 Pub. Pr., $46 .95

750 PRACTICAL ELECTRONIC CIR­
CUITS. Edited by R. S. Phelps.
582842 -1 Pub. Pr., $24.95

ELECTRICAL AND ELECTRONIC
DRAWING, 5/e. By C. J. Baer and J.
R. Ottaway.
030/286 Pub. Pr., $39.50

INTEGRATED CIRCUITS FOR COM­
PUTERS: Principles and Applica­
tion s. By W. L. Schweber.
536/244 Pub. Pr., $28.95

PASCAL FOR ELECTRONICS . By E.
J. Pasahow.
487 /243 Pub. Pr., $17.95

TURB O PA SC A L F OR ELEC ­
TRONICS . By E. J. Pasahow.
487 /324 Pub. Pr.,$14.95

UNDERSTANDING IC OPERA­
TIONAL A MPLIFIERS, 3/ e. By R.
Melen and H. Garland .
585120-2 Pub. Pr., $12.95

MICRO C O M PUTER TRO U BL E­
SHOOTING AN D REPAIR. By J. G.
Stephenson and B. Cahi ll.
585106-7 Pub. Pr., $24 .95

ATE : AUTOMATIC TEST EQUIp·
MENT. By A. C. Stover.
617/929 Pub. Pr., $44.95

Bob Middleton's HANDBOOK OF
ELECTRONIC TIME-SAVERS AND
SHORTCUTS. By R. G. Midd leton
583865 -6 Pub. Pr.,$29 .95

MICROELECTRONICS, 2/e. By J.
Millman and A. Grabe l.
423 /30X Pub. Pr., $51.95

A HANDBOOK FOR INVENTORS :
How to Protect , Patent, Finance,
Develop, Manufacture , and M ar­
ket Your Ideas . By C. D. Mac­
Cracken .
58281 1-1 Pub.Pr.,$18.95

MICROPHONE MANUAL: Design
and Ap p lica tion . By D. M. Huber.
584660-8 Pub. Pr., $29.95

ELECTRONIC SPEECH RECOGNI­
TION: Techniques, Technology,
a nd Applications . Edited by G.
Bristow.
079 /137 Pub. Pr., $53.95

TROUBLESHOOTING AND REPAIR­
ING SATELLITE TV SYSTEMS. by R.
Maddox.
583703-X Pub . Pr., $26 .95

John D . Lenk's TROUBLESHOOT­
ING AND REPAIROF AUDIO EQUIP­
MENT. By J. D. Lenk.
583895-8 Pub. Pr., $21.95

THE SATELLITE TV HANDBOOK.
By A. T Easton.
58512 1-0 PUb.Pr.,$16.95

COMPLETE GUIDE TO VHS CAM­
CORDER TROUBLESHOOTING
AND REPAIR. By J. D. Lenk.
585166 -0 PUb. Pr.,$41.00

LENK 'S TROUBLESHOOTIN G AND
REPAIR OF MICROPROCESSOR­
BASED EQUIPMENT. By J . D. Lenk .
585122 -9 Pub. Pr., $21.95

EASY-UP AN TEN NA S FOR RADIO
IJSTENERS AND HAMS. By E. M.
Noll.
585108-3 Pub. Pr., $16.95

COMPACT DISC TROUBLESHOOT­
ING AND REPAIR. By N. Heller and
T Bentz.
585099-0 Pub. Pr., $19.95

I NTRODUCTION TO TELEVISION
SERVICING. By W. C. Brandenburg .
071/764 Pub. Pr., $26.96

UNDER STANDING AUT OMOTIVE
ELECTRONICS, 3/0. By W. B. Rib­
bens.
584761-2 Pub. Pr.,$17.95

Here's how the Practical Electronics Book Club
works to serve you:
• Pra ctica l informa tion. . w e make it easy to g et ! For reliable hands-on

informat ion, turn to the Practical Electronics Book Club. Every 3 or 4 weeks
(12-15 times a year) members receive the Club Bulletin offer ing more than 30
books-the best , newest, most important books from all publishers.

• Dep endable service . .. w e're here to help! Whether you want information
about a book or have a question about your membership, just call us toll-free or
drop us a line. Toget only the books you want, make your choice on the Reply
Card, and return it by the date specif ied. If you want the Main Selection , do
nothing-it will be sent to you automatically. (A small shipping and handling
charge is added to each shipment)

• Club convenience . . . w e do the w ork ! You get a wide cho ice of books that

simply cannot be matched by any bookstore. And all your books are conve ­
niently delivered right to your door. You also get 10 full days to decide whether
you want the Main Selection. (If the Club Bulletin ever comes late and you
recieve a Main Selection you don't want, return it for credit at our expense .)

• Substantial sav ings . . . end a b onus p ro g ram too! Youenjoy substantial
discou nts-up to 40%!-on every book you buy. Plus, you're automatically
eligible for our Bonus Book Plan which allows you extra savings on a wide
selection of books.

• Ea sy membership te rm s ... i t's wo rthwhile to belong! Your only obliga­
tion is to purchase 2 more books -at handsome discounts-during the next 12
months , afte r which you enjoy the benefi ts of membership with no further
obligation. Youor the Club may cance l membership anytime thereafter.

Fill out the card and mail toda y!II the card is missing, write to:
PRACTICAL ELECTRONICS BOOK CLUB
II West 19th Street-Dept. PRD, 4th Fl oo r, New York, NY 10011.
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Number 5 on your Feedba ck card

by Paul Grupp KAlLR

AEAAT-300
High quality T-network HF antenna tuner.

Advanced Elec tro nic App licat ions , Inc .
PO Box C-2160

Lynnwood WA 98036
Tel. (206) 775-7373

Price Class: $250

Conclusions

Some ham s might prefer to see roll er
inductors in place of the switched multi tapped
inductors found in the AT-300. However, in
pract ice, the 18 position switches prov ided
ample range of adjustment.

The AT-300 in Action

I used the AT-300 with a balanced long-wire
an tenna for a couple of
wee ks, and uncovered
no problems or def icien­
cies . I was pleased to
discover th at the AT­
300 's meter gave very
simila r readin gs to the
built-in meter in my Ken­
wood TS-940S over a va­
riety of power ran ges
and on all bands. The
meters in many tun ers
are marginal at best, but '
if you own an AT-300,
there is no good reason
to buy anothe r SW R/
power meter.

The owner's manu al
is excelle nt, an d pro­

vides lots of applications information to keep
inexperienced tuner users out of trouble. A
schemat ic is also included with the tuner, in
case you ever. need to repair or modify it on
your own.

My only complaint is that the tun­
ing range is limited to 3.5 to 30 MHz.
They didn't include 160 meters.

The AT-300 enters an already
crowded field of competitors; good
tuners are available from several
manufacturers . Neverth eless, the
AT~300's features and qual ity make
it worthy of serious consideration
for any amateur who doesn't own

(anddoesn't plan to own) an amplifier. Its
bu ilt-i n ante nna switc hing , easy-to -read
SWR meter, and balanced antenna capa­
bilit ies comb ine to make a very useful pack­
age. Now, if we can just get AEA to build a
larger version for those of us who do run
higher power! m

tor . This design , while hardly uniq ue, is
a departure from most other tuners on the
market, whic h generally use a pi-network
configuration. However, the T-network is a
reasonable choice ; it provides good harmo nic

at 300 watts, its components are as hefty as
those found in some tuners rated at over a
kilowatt. This provides an extra margin of
safety when operating into a severe ly mis­
matched load .

The design of the AT-300 is simple. It uses
a lowpass T-network, with two multitapped
air-wound inducto rs and a big variable capac i-

suppression, and since two of the three con­
trols are stepped switches, settings are easily
repeatable for fast band changes.

Like most tuners , the network is unba l­
anced . However, a large fer rite-core trans­
former is included inside the box for feeding
balanced-line antennas.

"It uses a lowpass T-network, with
two multitapped air-wound
inductors and a big variable

capacitor. "

,

AEA may have built their reputation on
dig ital electronics, but the design and

construction of their new AT-300 ante nna
tuner shows that they've learned a th ing or
two about the analog world of RF along the
way .

Th e AT-300 includes just about eve rything
we've come to expect in an antenna tuner ,
wi t h a few u nu su al
tw ists. On the front panel
are TAANSMITIER, ANTEN-

NA, and REACTANC E con­
trols for the tuner. The
TRANSMITTER and ANTEN­

NA controls are 18-posi­
li on switches, and the
REACTANCE cont ro l i s
co nt inously variab le.

Also on the front panel
a re a cross- needle
SWRlpower meter , a 301
300 watt power rang e
switch, a lamp switch for
the meter lights, and an
antenna selector switch
that lets you choose be­
tween two coax-fed an­
tennas, a dummy load, and a balanced anten­
na. The coax-fed antennas have two switch
pos itions each , to place the tuner into, and
take out of, the ante nna system .

On the rear panel are coax connectors for
the transmitter, antennas one and
two and dummy load. A post and
wing nut are provided for grou nd,
and posts moun ted in ceramic insu­
lators are provided for the balanced
antenna. 12V power for the front
panel lamp can be connected to the
2.1 mm jack .

Inside th e AT- 300

The AT-300 is housed in a tigh t
RF-proof metal box, with plenty of
screws to keep it that way. At 6" x 12.75" x
14.75" , it is one of the biggest 300 watt tuners
available today , but the size is necessary to
keep the Q on the inductors high, thereby
reducing loss at the antenna tuner.

Inside, the layout and wiring is neat and
effic ient . Even though the AT-300 is only rated
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989-C ROLLER INDUCTOR

AN TENNA TUNER

• Cross-Need le SWAJVoIattmeter
• Handles 3 kW Pow er
• Ma tches 1.8-30 MH z

SB·1000
HF Li near Amp {kl )
• 1000W Output on S5 B,8500n CW,

500 W on RTTY
• Covers 160·15 Mete rs
• 1,3-5OOZ Tu be
• aSK wi t h Optiona l Board

Heath

AUNCO

o
ICOM

DR·110T
NEW 2 Meter Mobi le
• 45 Watts Out put
• 14 Memories wi t h St andard

Encode/Decode Subaud lble To nes
• CAP and MARS Mod if iab le

IC·32AT
• New Dual Ban d HT
• RX-138-174 MH z

440-450 M Hz
• TX·140-150 MH z

440-450 M Hz
• 5 Walts Out put on Both Band s

°l :~~::~re, &. ,res
N EW 2 Me ter Handheld
• Ultra Sm all HT

w ith up to
5 Watts Outpu t

• VFOScan &
Memory Scan

• 48 Programmable
Memories

• Co vers 140-150 MH z

"' ~ J i ll
~ '-' - ..~. .. ... - ~

- F ill "l' ""- .. \. ...

VAESU

FT·747GX
• 100 W att s of Eco nomical

Perf o rmance
• Du al VFO's, 20 Me mories
• Receives from 100 k Hz - 30 M Hz
• Bui lt -In CW Filter + More

FT·470 _
COMPACT 2Mn OCM

DUA L BAN D FM

• Simultaneou s Recept ion
on Both Bands

• Up to 5 Watts Out put
·21 Mem o ries on Eac h Band
• Built- in 10 Memo ry DTM F

Auto Dialer
• Built -in CTCSS

PLUS MORE !

~~a
AMPS ..,-.

• High VSWR and
Overdrive Prot ect ion

• 5YearWarranty, 6 Months on RF
Transi sto rs

• All Uni ts have GaAsFET Rece ive
Pre-amps

WARR AN TY SERVICE CENTER FOR;
ICOM, YAESU, TEN ·TEe

FOR SERVICE INF ORMATION CALL
(812) 422-0252

FAX 812·465-4449
MONDAY· FRIDAY

9:00 AM · 12:00 NOON

TER MS:
Prices Do Not Include Shippmg.
Priceand Availability Subject to

ChangeWithoutNeuce
Most Orders ShippedTheSame Day
COD 's Welcome ($3.50 + shipping)

VI« I !ill Fa

P.O. Box 6522
220 N. Fulton Ave.

Evansville,lN 47719·0522

Store Hours
MON·FRI: 9AM ·6 PM

SAT: 9AM · 3 PM
CENTRAL TIME

SEND A SELF ADDRE SSED STAMPED
(SOC) ENV ELOPE I5 A5E) FOR NEW AND

USED EQUIPMENT SH EETS.

~~
the~~.I
BAMSTATION

BATTERIES "R" US. ••
You've bough t our replacement batteries before ...

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

SENDFOA FREE
CATALOG AND
PRICE LIST

MADE IN
THE U.S.A .

CUSTOM MADE BA TTERY
PACK & INSERTS
Made to your specif ications.

KENWOOD INSERTS
PB-21----s13.75 , PB-25-$20.00
PS.2B-s20.00
ICOM INSERTS
BP-5-s23.00 , BP-3---$1B.95 ,
SP-7, BP-S

YAESUlMAXON
°FNB-10 7.2v @ 600MA H
FNB-12 12v @ SOOMAH

: FNB-10(S) 7.2v @ 1000MAH
same size case as FNB-12

Introductory Offer!
P4W 11v @ SOOMAH • $22.63
FNB·2 t t v @ SOOMAH • $22.63

MasterCard and Visa
ca rds accepted . NYS
residents add 8 lf4%
sales tax. Add $3 .50
for postage and
handli ng .

ICOM
CM2, PB2 7.2v @ SOOMAH
CMS. PBS 10.8v @ SOOMAH
SUPER 75 '" 85
13.2v @ 1100MAH
9.6v @ 1200MAH

(base charge only - 1· longer)
Introductory Offer!
SUPER 7S & as.$64.95 each

SOURCE FOR ALL YOUR COMMUNICATION
BATIERY REPLACEMENT NEEDS.

W & W ASSOCIATES
29 -11 Parsons Boulevard , Flushing, N.Y. 11354

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE .

In U.S. & Canada Call Toll Free (800) 221 ·0732 · IN NYS (718) 961-2103· Telex: 51060 16795. FAX : (71 8) 461-1978

CIRCLE 191 ONREADER SERVICE CARD
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Number 6 on your Feedback card

Unique 12 and 17 Meter
Dual-Band Beam

Build a high gain beam for these two new WARe bands.

by Robert E. Bloom W6Y UY

H ave you noticed that there are many
monoband beam articles pub lished, but

almost none for multi -banders, even for the
non-WARC bands? There's the fee ling that
hamdom has no choice but to buy a multi band
beam. I figured, thoug h, that for $500 dollars
and up for the commercia l products of com­
parable quality and gai n, you cou ld build a
multibander for up to a quarter of the pric e,
and learn a lot in the bargain!

This art icle shows you how to do this . The
antenna project here is a unique 12 and 17

meter interspaced dual-band array . This puts
you on two great bands. 17 meters has the
best of both worlds (so far)-it has propaga­
tion cha racteristics very similar to that most
popular DX band, 20 meters, and yet is still
only very moderately used . 12 meters is also
a very mildly used band , and is open at least
as ofte n as 10 meters-which is quite often
these days.

Impressive Specs

, The forward gain of this beam approaches

8 dBd and has a front-to-back ratio of25 dB.
The single radiator element uses a pair of 12
mete r high-"Q" traps and a pair of stacked
gamma matching units which accommodate a
sing le 500. coaxial cable transmission line .
Construction is simple and sturdy.

I suggest this beam for a club project not
only because of its fine performance, but also
because you save money when you buy alum i­
num tubing in quantity . A source for the tubing
is Metal & Cable Corporation, 2170 EastAuro­
ra Road, POB 117, T winsburg OH 44087,

DI.

"O IA

L

I'

I,

(0.17 l
f ~ 1+-3/4" DIA i5132,,1 13 SIS " I " CENTER ELEMENTS ARE 12 ' LONG" ANO

9l16"
_ I '7 1 /16~ 1 I INS ULATED FROM THE 2" BOOM-, PLUG AL L TUBING ANO BOOM ENDS

-c,

I s' I 7/16" . 61 /2" t-(0.13), 1

~
_ I

~ -7IS" OIA TRAP S" APPROX

1 t I4' 7/16 " "12), TRAP" S'4 "

l
*42" 2 ' 9 1/ 16" LL~ -7IS" CIA.

61/2T X 3 "OIA . WOUND WITH

L1/8 " OIA. ALUM IN UM WIRE

I 1
APPROX 5" LONG s- s-

* OETERM INEO BY " "- 4J - --.,. -.,. RESONATING THE -.,. RESONANT ~ ~- - RADIATOR TO SETWEEN 0 0
J J 24.94 MHz ~ 24 .3 B. 24.6 MHz

~ ~u uu, u, 0 W WW W ~ 25 pF ~ ~
~ ~ ~

" "~ ~ "~ "
~ -e ~

~ " ~

C
~ - ~ ~ ~

,,~ p0 " " 2" BOOM MATER IAL, 0.065" WALL 17 ' 10" LONG ", -- - - -
6"~ _6"

-- - - ---- - - --------------- - - -- --------~----~-------------------- - - ------ - - :-l

~oo
w N

-N I
Zz ;;; w ! ~ ~ I
w ~ ;:: ~ ~ I
,.~ ~ - w ~ IWZ
Jw '- -0 N ;, -" IW J N N N _ ~.J- - - - ---- -- ._------- - - - - -- -- -- - - - - - - - ------------------- - - - - - - - - - - - - - - - -

r-' -I r-' .r -1 r= +7/8
2' 91116"

4' 7/ 16" L _IL
5'4"

--*.

917
~ TRAP 5" APPROX I-.

6112" APPROX 1-314"

13Sr-

-----.L- -3/4" DIA L_RESONATE AT 18.11 MHz
5/32' L--.-

II
( O.l lA ) (0. 19), 1

,­
I
I J
I..
It
L':

r
6

I~
I' 9 2

I

Figure 1. Plan with dimension s/or the dual -band 17 and 12 meter beam antenna.
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CIRCLE 338 ON READER SERVICE CARD

An.~~remety useful program! Most Anes-l Users "fileup" Ihe program 'i<tJenever theyareIn theshock. \\'netheroperat ing VOice
AMTCf/. Packet or any other mode, you will enjoy hoving your log available on screen simult aneou s~ with your Terminal

Unit and access 10 your other hamsofborejust 0 keypress allOy.

s
o
F
T
W
A
R
E

FOR IBM PC/Xl/AT PS/2 & COMPATI BLES - $89 _95 -

F

M U

UN
L C
TT
I I

o
N

VISA ~ Our 10th Year 01 delivering Qual1ty Software to the Internallon/llmarket - - KaslcrC/lrd

- ~ a'=. - -==' -ITL-~

~ 1067 - Ves t al NY 1385 ;=-:· -607':748-9028

/i Aut omotlcally nsens Into ~og : . l:~mpu ter UAl t .l 1 1 ~.t ronsceserhl[ l)IJl NLY / ~()[)l (current Ken\llOo~ ond com modelsl:
l is both 0 Logging .o:n.rl 0 Term inol program I No plher 'jllftllg reneeded I inlerfaces with KonlrcncsKA~ . ond}fA PK-232
I Works with a touse and/or Fuoctct Keys I Fast and eosy control ofTerm inol Unitsond Doto Entry.
I Ccnlesl Mode and aula siring reclocemesl I hlr emety fast Voice orOig ilol mode exchcnqes.
I Automolic Dup checking I Scorch / print by Can. Country. FreQ. OSLinfo, etc. IOSL labelprinting
I letsyou run cuer programs (or access005) 'IIh~e slayingresoent in memory along with your data.
I Allows forexam le. loanina 'i<tJ~e sim u ~o ne~~;W connected 10 ~-~~ckel moil box and down -Ioadin messoues into a conjure file.

ATV

«Complete Moni tori ng of Video and
Audio before and during T ran smit .

· FM , AM , or both Modes of operation.
-YU Mete rs fo r Aud io and Video

Mon ito ring .
«Band Change any time and sti ll use the

main Con trol Unit.
e l.ow Loss coax is NOT requi red for

any Band.
- Built in White Clippe r
- AGe in the MIC Amp .
- SM OOTH TOUCH Control on all
Switches.

eEasy to Use
«Many More FEATURES.

Ca ll or W RIT E For Full Information

TQtal Price. Freight Prep",d
(Express Shipping OpliQnal)

825.00
Sta95
824.95
82950
829.50

CIRCLE 68 ON READER SERVICE CA RD

CIRCLE 303 ON READER SERVICE CARD

~~I~~:h~~::~r:~~T TrTh~~r.ll~u~tband
b"", d 2- & 3-b. nd ' ''O n'n<». F B Hal fSl opers

FB Dipoles FB 160i80/30 CW 70'
FB 8O/40i I5 62' FB 160/75 SSB 62'

:-~~:~~;~) $79:5 569:5 oEt~::~~
FB 40/20 31'S69:5 'R. :J;~; 0:~

. FB 20/ 10 16' S59?5 o:\o ~F• .:>rC",il.
\\'b<n",J,,,ing3<ld$5PM -Fully " " se, l«I ,x in.ul'ted

InfQpad.:Sl AntennasJJ'est
B.u50062-S.Prov¢,UT84605 (801 1 _'73- 8-125

Short Broadband ipoles & Slopers

P.O. Box 17390
Ft. Worth, TX 76102

SUPER PERFORMANCE BATTERIES
UPDATED SUPER ICOM SUPER YAESU

8UPER ICOM Bp·?8. 132 volts. 8UPER YAE8U FNI>48H. 12 volts,
1200ma triple the capacity of the 1000ma. doublethecapacity of the
Icom Bp·7. 5w output. Yaesu FNB-4, 5 watt output. Rapid
SUPER ICOM SP-BS, 96 volts, charg e only. $71.00
1200ma, 50% more capacity than , SUPEA YAESU FNB-3S. 9.6 volts,
the learn BP-8 1200ma, triple the capacity of the
Both arerapidbase charge only, or Yaesu FNB-3. 3.5 watt output.
slide in wall charger. 4 inches high Rapid or wall charge. S65.00
BP-7S or BP-SS. $65,00 Both are perfect for the03. 09and

SUPER KENWOOD 727 series radiosand are 4 inches
Exact replacement FNB-2 Nicad pack high

SUPERKENWOODPB-25S/PB·26S. 8.4 for Yaesu FT-404R/207R/208RI70BR Inserts for:
volts, 900ma, double the capacity $22.50 Kenwood PB·25.25H, 26
of the PB-25/PB-26 for the 25001 lcom Bp·3
26001350013600 ChargeWitheither SPEAKER/MICS team Bp·5 [500m al
the standard wall charger or drop Icom HM-9 $35.00 lcem BP-7 [500mB)
In charger 3 Inches high S6500 Yaesu MH12A2B 831.00 lcom BP-B

Full line for Yaesu 411/811/470. FNB-10 /11 /12/14available.
Add$400shlPPlng& handling for first pack CT residents add 8"'0 tax

Complete I.ine of NICAOpacks for learn, Kenwood. Yaesu. Tempo, Santee. Azden, Cordless Telephones.
Akallne,Nlcadl&Gell-CeI15.All ~ICA D packs Include 1yearguarantee. CommercialRadioPacks available.
For all your battery needs. write or call today for a complete catalog. Dealer inquiries invited.

MADE BY HAMS FOR HAMS

",i1I1IIPCi'R1PH(ll1lJ{ 1M. . [iGi •
149 Palmer Road . Southbury CT 06488 -. . 0 0

(800) 634-8132 In CT (203) 264-3gB5 FAX: [2031 262-6943 .

N6KW QSL Cards
The finest QSL Ca rds at reason abl e prices.
Basic Ca rds, map cards, cart oon cards. photo
cards and mo re. Your idea converted to in k or
use standard designs. 747 ink colo rs. any card
stock. Photos bfw or beautiful color. Have cards
that fit your style. FREE SAMPLES - postage
appreciated.

KW Lit ho - Dept. 73
(811)332 ·3658

CIRCLE 28 ON READER SERVICE CARD

COM MUNICATIO NS

10707 E.I06th SI. Indpl s. , IN 46256

- . Toll Free .800-445-7717 Ea
. ~: VIs a a nd Maste rCard -
_ (CO D shgh tly higher )
In Ind ia na 317"849-2570 Collect FAX (317) 849 ·8 794

T. D. Systems 6419
64 19 Roc k Springs

Arlington. Texas 760 17

817-483-4994

100Channels Low, Air,
High, UHF & 800MHz

A NewAOR
Scanner

•Perfect for base or
mobile . Includes AC
an d DC power cords,
mo bile mou nt hardware
an d 2 antennas.

• Covers 27-54MHz,
108-174MHz,406-5 12MHz
an d 830-950MHz.

• 5 Scan Banks and 5 Search Banks
·25 Day Satisfac tion Guarantee
• No Frequencies Cut Out .
o Size : 3Vi 'H x 5%"W x 71Ja"D. Wt.: 2 lb . 10 oz.

CIRCLE 355 ON READER SERVICE CARD
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C7"""' /2 ME TER GAMMA

TERMIN AL TO CENTER OF ROD ELEM ENT LENGTH 37"

EL EME NT CONNECTS TO "S "" 3 1/2"
COAX SHIELD SLI DING CAPACITOR 34"

A· SLID ING CONTACT SET TO 29 112"
2" 800M

*B - INSULATED SUPPORT

I" PVC
I N SU LATOR~ T

8 "s" A (29 1/ 2 " ) 8

Y I " RADIATOR ELEME NT ( '0 II JJ t &

"u" BOLT I 8 A(35 ") 8

8 SADDLE 1,. :J

CENTER CONDUCTORS OF SLI DING / 7). GAMMA
CAPACITORS ARE TIED TOGETHER AND

ROD LENGTH 39 "SOLDERED TO THE CENTER PIN OF A
TYPE "N il OR "UHF" BU LKHEAD "S " " 5 1/2 "
CONNECTOR INSUL ATED f ROM THE BOOM SLID ING CAPAC ITOR 35 "

A· SLI DING CONTACT SET TO 35"
GAMMAS ARE ILLUSTRATED AS BEING OPPOSITE
ONE ANOTHER FOR CLARI TY. THEY ARE ACTUALLY "'T HE INSUL ATED SUPPORTS ( B ) ARE ATTACHED TO ELEMENT AND
ABOUT 30° TO 45° OFFSET FROM EACH OTHER, RODS WITH ADEL TYPE AL UMINUM COLLARS-

CROSS SECTION VIEW;
ALUMINUM TUBE COUPLING BOOM
EXTENS ION I MIL LED TO FIT. USE
I ft. OF 2" x I/ S" WAL L TUBING. -

_ # 6 -32 SCREW (4)

- TO JOIN TUBES
a COUPLI NG ,

,

...-<::

This unit has a boom length of 17 feet plus,
and is actually equivalent to a new commer­
cial product with a boom length of 19 feet.
You may wonder how it ' s possible for an
array to per form as well as one with a longer
boom length. The element spac ing is similar
to that of the 19 footer , but the trick here is
that I use only a single radiator for the two
bands; the 19-footer uses two, one for each
band. The second radiator has to be separated
from the other element , which demands more
boom space without adding an iota of gain.

Parallel Ga mma Ma tches

Feeding a beam with multiple gamma
matches is not new, but little has been written
on the subject . I found mention of them only
in The New Beam Antenna Handbook , by
Willi am Orr W6 SAI and Stuart Co wa n
W2LX. This book is one of the best ham
antenna publications available.

If you follow my dimensions on both the
beam and trap const ruct ion, and make the
initial SWR adjustments to the radiator , for­
ward gain will be within 0 .5 dB of optimum.
Any changes, such as increasing the diameter
of element tubing, will change the taper fac­
tor and require lengthening of these elements.

About Ga in Figur es
According to feasibili ty charts for a 3-cle­

ment array, obtained from the New Beam
Antenna Handbook mentioned above , the
maximum forward gain possible at a given
frequen cy and opti mum boom spac ing
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Figure 2. Stacked gamma matching devices.

(0 .457\) is 7.8 dBd. An ad for a particular
antenna manufacturer, however, states that
their beam with the same configuration has
8.5 dBd gain! Since it has been shown in the
past, however, that gains stated in ads are
usually not rigorou sly verified (which in fact
led seve ral magaz ine to refuse to run ads for
antennas with gain figures), don' t hope for
more than 8 dBd out of this configuration.
Still, that's a hefty figure !

Fron t-to-back ratio is the most difficult of
the two main characteristics of a beam to pin a
value on . With the presence of earth ground,
the ratio depends on the angle of the signal
ar riving at the rear of the array . It will vary
widely between a low and high angle signal.
Nonetheless, feasibility studies show that a
typical Fcto-B for this configuration is 25 dB.

Effects of Traps

The physical length of the trap coil and its
inductance determine both the -length of the
inside element (that part of the radiator ele­
ment in front ofthe trap) and the length ofthe
lower frequency element beyond the trap.
Esse ntially , the hat capacity of the trap short­
ens the inner length, and the coil inductance
shortens the lower frequency stub dimension.

Figure I provides all ofthe element dimen­
sions . All element material other than the
boom has a wall thickness of 0 .058" . This is
the only size that will allow telescoping of
elementsand cleara nce of seve ral thousandths
of an inch. The boom wall thickness is 0 .065" .

The center section of each parasitic ele-

merit is a -12 ' length of I II outer diameter
(O.D.) tubing . A Ys" O.D . material tele­
scopes therein , and where necessary for an
additional taper , use a %" D .D . material.
The best aluminum tubing is 6061-T-6 (61S­
T6) and comes in 12-foot lengths. You can
also use Type 6063 T-8, sometimes used by
manufacturers, though it is softer, and bends
and fatigues more easily. The unre inforced
27 ' plus 17 meter reflector bows a bit on the
beam; you can insert a lOV2' section of Ys II

mater ial inside the I " cente r segment to dou­
ble the wall thickness.

When determi ning the length of telescop­
ing elements, be sure to allow 5" to 8 " for the
telescoping segment that holds the element in
place. Cross-slot the ends of all element sec­
tions away from the boom, where telescoping
will be required. To do this, use a hack saw to
cut slots of 11,4 " to 1V2/1 and deburr with a
fine tooth file. Slotting allows a good quality
aircraft type hose clamp to bind the material
securely.

I suggest coating all telescoping segments
with an oxidation inhibitor, such as No OX™,
Ox-guard" . Cual-aid'" , or Penetrox' ". These
trade names are available through electrical
supply houses. Without this, you won' t be
able to slide the telescoped sections after a
few months. If your climate is antenna-ho s­
tile , with rain, sleet , snow, and especially
high salt content in the air, seal the door knob
capacitor ends with plumber' s white silicone
sealant and position them beneath the element
when you erect the antenna.



CIRCLE 46 ON READER SERVICE CARD

YOU'RE COVERED

,-HI·PERFORMANCE DIPOLES-
-c::=:=~ :co- 1,,;:..,_, =

[VISA] tl IICOM! •
kVHF

FEATURING W2 DRZ 902 MHz
TRANSVERTER, NOW ONLY $299
140MHz3WATTENUATOR $49
DEALER INQUIRIES INVITED
ICOM, AEA, LARSEN, VAN GORDEN,
VIBROPLEX, NYE-VIKING, FALCON COMM,

COMMUNICATIONS
LEADING EDGE, ARRL PUBLICATIONS,
KAGLO,HAMTRONICS,SiN CLAIR ANTENNA,
AMPSUPPLY

280 Tiffany Ave . Western New York 's./inest aOia/lIar radio dealer,

Jamestown, New York 14701 PH. (716)664-6345

IRON POWDER and FERRITE PROD UCTS

AMI~~_
Fast, Reliable Service Since 1963

Small Orders Welcome Free 'Tech- Da ta ' F lye r

Tor oid al Cores. Shie ldi ng Beads. Shie lded Coil Form s
Ferrite Rods. Pot Cores. Ba lun s. Etc.

,

12033 OTSEGO STREET. NORTH HOllYWOOO, CALIFORNIA 91607

We also carry COAX-SEAL
and UNIVERSAL BOOKS

CIRCLE 38 ON REAOE R SERVICE CARD

W91NN A NHNNAS
1I0Jl393 "'T. PROSP ECT, ll l>0 0 5 63 12-39<1_3<11<1

An'"no". ,h.,"' o' k' Cu.t om """,,,bl.d10 you' oen,oe Ire<!. e" ba r><! · oO'iso
hI. 01 con'er 300 e.c~ .n~ _h."" ., ;n•• , teO " V'· · h",;, ont. l, ,en d,po ,e.
• lo pkft9 d ipol e - " Qmmo« ;. ' au.li ly - st.;nl." h"dw... - 1""" pow. " no,trap.
hi~~ ..,lI ic i"ncy d" 'un Po'",''' 'che ck. MO Of C.O.D. ($3)
MPD·S· l!O-4lJ.2CJ.l ~l OM m • • -po" ......nO.dlpolell' long S105pp d
MPD·2 8C-.40M m..·po""""' ''''''dOpo'., 85' '''''II S62 9~'-S6G ppoS
HPD·3' 100-80-10.. ~1 ·peo1Qrm..ce~lpol. 1 13' loog S/9ppd
55£>.<1' ' '''·lIlJ.4CJ.2l).15·10M''IIoc. .._~lpole11·long 1 '25 p~

SS<>-S· .., ..oo-2D-' 5-, oM.~co·.._ djpolo·. pedt y l . 42' ·$' 05 .52'·$ ' 0. Wd

~:~":'o wi,'::':;~:,~t:.·~~=:;"':.~o-_;t1 L '.'-••' ..,'-$ se ppd

SASE lo r eotolOllUO ot JO ~;""" 0101*", and . p. c.·• • 'I "'l, "nl~"• • nr.nn..

We carry a full line afCOVER CRAFT anti-stat
dust covers, STAT-PRUF computer static
mats , REGATIA washable cloth dust covers
and FIELD-PRO computer cases . Don't put

off the protection of your equipment un til
it 's too late!

CIRCLE 4 ON READER SERVICE CARD
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The above total is near the maximum figure you would pay if you bought all the material s
in single units. With salvaging and quantity orders, expect that figure to drop by as much as
one half .

Note that in item 5, 1used less than 18'. Item 7 required only 11' . This list doesn't include
end caps, Adel coll ar clips, plumber's sealant, or sales tax. Also, about t ' of 2" x 0.225 wall
aluminum tube must be milled to couple two pieces of boom material.

Trap coils have disadvantages: they com­
plicate determination ofthe length of the par­
asitic elements; increase gain loss due to the
reduced element length; and add to construc­
tion problems. They' re often a necessary
evil, however , when designing a multiband
beam.

I made the two 12 meter radiator traps with
'Is" aluminum wire . You can find this wire in
well-stocked hardware stores or electrical
supply houses. Buy the insulated type if pos­
sible.

My coils have a green transparent plastic
insulation which stripped off the ends quite
easily. The cost for 50' was under $6, and it'd
be even less from an electrical supplier. You
will need about six feet per coil. The coil
requires 6lh: turns of 3" diameter . Allow 2"
to 2 '12" at the end of each coil so that it can be
mounted centrally and have about %" in con­
tact with the element.

Aircraft hose clamps hold the coil in place.
Use the shaft of a 1/ 2 " drill or other tool to
initially space the coil turns. A 25 pF 5000
volt doorknob high-Q transmitting capacitor
(or a pair of 50 pF in series) shunt and mount
inside the coil. The capacitors are connected

Parts List

~

((J ----" U" 80LTS TO
BOOM 2 1/4 "x 114"
OR 21/4" x 3116"

to lugs that contact the elements. The traps
are made resonant between 24 .3 and 24.6
MHz. The object is to present a very high
reactance to the lower frequency element stub
beyond the trap.

The insulating material for the traps is
made ortwo aa" lengths of %" O.D . sched­
ule 40 PVC pipe. Chuck about 2" of the
material into a bench vise and cut two 9"
lengths of ''% '' element tubing. These will
become the outer conductors of the traps.

The inside diameter of the %" PVC is too
small to accommodate the %" aluminum tub­
ing. Prepare the inside by either reaming or
filing a small amount to help start insertion of
the aluminum tube. Carefully heat the PVC
end with a small propane torch. Keep moving
the flame to prevent scorching the PVC. The
material will soon become soft and pliable .
Force about 2" of the 9" length of tubing into
one end of the PVC, keeping the alignment
straight.

To gain confidence , experiment a little
with a sample piece. After completing the
procedure for the short ends, do the other end
of the coil. This time the length of %" tubing
is 4 'A feet. This will become the 12 meter
section that telescopes into the 1" diameter
center section element.

When you' re finished, clean up any burnt
spots with a file or sandpaper. Drill a 6/32
tapped hole near the ends of the PVC about
Ih " to %" . Drill clean through both the PVC
and aluminum tubing to the opposite side.
Tap the hole on both sides and use I IA1/ long
6/32 screws. Slide a soldering lug, a 5/ 16"
flat washer , onto the screw and screw it into
the tapped hole and out the end. Secure using
a flat washer, star washer, and nut. Repeat on
the opposite end of the PVc.

CAUTION: Be sure to allow a proper dis­
tance between the lugs to accept the 25 pF
capacitor . These screws and lugs become the
connection for the capacitor to the 12 meter
and 17 meter element sections as well as
shunting the coil. Repeat the procedure for
the second trap.

Perform the final grid dipping when the
coils are in place on the antenna assembly.
Dip for a frequency between 24.3 or 24.6

Subtotal
$ 8. 96

12 .24
86 .00
69 .60
66. 96

8.75

9 .10
6.50
4.79

$258. 65

Figure 3. Parasitic and radiator element mounting plate .

NUT-~ -: -~
LOCKWASHER-@ fl
(8 EACH) I/ tl

~

11/2" X 114" "u" BOLT S WITH SADDLE BASE
PURCHASE FROM TV ANTENNA SUPPLJER-

Price/Ft.
0.73
1.02
1.10
1.16
2.79
2.50/lb .
5.75
0.65 ea.
0.65 ea.
4 .79

center of the PVC ;
then drilling and tap­
ping an 8/32 hole at
the 6' point of the ele­
ment sections, lining
up the holes of the
PVC and the element.
I pre fe r th e latter
method because the
IA" hole in the PVC
not onl y simplifies
alig nment, but re­
cesses the head of the
screw. After securing
the element with U­
bolt and sa dd les,
tight en the nuts to
compress the PVC to
the tubing.

Making the Trap
Coils

Tubing
12' ,1 /2 " 0 .0. x 0.058" Wall
12 ' , 3/4 O.D . x 0 .058 Wa ll
60' ,7/8 OD. x 0 .058 Wa ll
60 ',1 " O D . x 0 .058 Wa ll
24',2" 0.0. x 0.065 Wall " Boom"
1 sheet 271/2" x 10" x 1,11 II 31/2 Ibs.
50' , Y8 " aluminum wire
14 ea. 2% " x 5" x 5/16" If-Bolts
10 ea. 1% /I x 3" x %" U-Bolts/Saddles
1 ea. 8 oz. Tube, Oxguard/Oxidizationllnh ibitor

Item
1.
2.
3 .
4.
5.
6.
7 .
8 .
9 .

10 .
Total

Gamma Matching Units

Figure 2 shows the gamma match dimen­
sions. These are made of 'h" O.D. tubing. A
means for tuning out the inductive reactance
of the gamma element must be provided. Sal­
vage the dielectric and center conductor por­
tion from sections of 'h " coaxial cable: RG­
8, RG-9, RG-ll , RG-13, or equivalent.
When telescoped into the lh: " gamma ele­
ment, this becomes a variable capacitor. The
telescoping fit is rather loose, but tuning is
broad enough for a stable value. Rule of
thumb normally calls for approximately 7 pF
per wavelength, but in this case 5 pF per A
works better . Use the length as shown in
Figure 2 and follow all dimensions.

The center conductors of both sliding ca­
pacitors are tied together and connected to the
center pin type "N" or UHF bulkhead con­
nector. The connector is mounted close to the
gamma feedpoint. The shell or shield side of
the bulkhead connector is insulated from the
boom.J used a 1/16" thick piece of Teflon"
for insulation and held the bulkhead assembly
to the boom with a large hose clamp.

How do stacked gammas interact with one
another? I found that with only one gamma in
the circuit at a time, the tuned positions did
not exactly coincide, as they did when both
were in the circuit. I attribute this to a shift in
the impedance point on the radiator due to
loading by the additional gamma. But once
the proper point has been established, the two
units do not see each other due to their high
"Q" at their respective frequencies . Electri­
cally, only one is effectively in the circuit at a
time.

Insulating Elements from the Boom

All five elements are insulated from the
boom to prevent any reaction from boom
resonance, if present, and to preserve a good
front-to-back ratio. 10" or 11" sections of 1"
schedule 40 PVC pipe slides over the 1"
center elements. There are two ways to se­
cure the PVC's rather loose fit. You can seal
the PVC with a layer of plumber' s white
silicone sealant or by drilling a lA " hole in the
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28·n IU-I_ '
50 ·52 2 ' ·305(1. ,_ IU·U8

VH' U6·U8 21 ·3 0

MODELS
IU· I*6 28 ·30
I'S-U l 28·30

Kitw it/l Case ss 1'6·U8 28 ·30

Kil le1sCase sas 2.-o-22J 28·:10
J .-o-22* ~~

Wirta wlu se 58' U2·n4 J 8 ·3O

UHF MODELS ' 3J "'~ 2 ' ,:10

K itwi th ~e 58'
'350 -·., 1 2 ' ,30
' 3,2"' 36 1"- 10 8

K it le$5~ '49 ' 3J "' 36 ~~

W;redwlease .99 439 .25 1 1 25
9OJ -92 ' 422 .... .
102_972

._~

5eeC<ltaJot (Dr (uillifHIof 2w tr<lrJ$mi ttint
COllVtru rs for ~hf& uhf. Kits onl, S79.

Linear Ampli fiers <I~ail. lIP to 5{) w.

9600 BAUD DIGITAL RF LINKS.
Low-co st packet netwo rking
system, consi sting of new MO·96
Modem and specia l versions of
our 220 or 450 mHz FM Trans­
mitters and Receivers. Interface
directly with most TNC's. Fast,
diode-switched PA's output 15 or
SOW. Gall tor into on the right
system tor your application !

COR-3 REPEATER CONTROL­
LER kit. Features adjustable tail
& time-out timers, solid-state
relay, courtesy beep , and local
speaker amplifier. $49

CWID kit. Diode prog rammed,
adjustable tone, speed, and timer,
to go with COR-3 $59

NEW COR-4 kit. Complete COR
and CWID all on one board for
easy construction. CMOS logic
for low power consumption.
Many new features. EPROM pro­
grammed; specify call Ietters ..$99

NEW ID-3 SUBAUDIBLE TONE
DECODER/ENCODER kit....$24

TO·2 DTMF DECODER /CON.
TROLLER kit. Full 16 digits, with
toll-call restrictor, programmable.
can turn 5 functions on/off. Great
for selective calling , too! ._ $79

AP·3 AUTOPATCH kit. Use with
above for repeater autopatcn.
Reverse patch and pho ne line
remote control are std $79

AP·2 SIMP LEX AUTOPATCH
Timing Board kit. Use with above
for simplex operation $39

MO·202 FSK DATA MOOULA·
TOR kit. Run up to 1200 baud
dig ital signals through any fm
transm itter with full handshakes .
Radio link computers, telemetry
gear, etc _ _.., $39

DE·202 FSK DEM ODULATOR
kil . For receive end of link.....$39

* Specify tuning range desired: 142-150, 150­
162, 162-174,213-233, 41(}454, or454-4 75.

ONLY $59!
Wiredftested

Low-noise preamps with helical resonators
reduce intermod & cross-band interference in
critical applications.
MODELHRA-(*J, $49 vhf, $84 uhf.

FEATURES:
-Very Low Noise: 0.7dBVH F. 0.8dBUHF

' HighGain: 13·20dB, depending on frequency

-WideDynamic Range: to resistoverload

-staere: new-type dual-gate GaAsFET

"'Sp ecl fy tuning ran ge desired:
200-240, or400·500 MHz.

. LNW -(*)

,

. , .. MINIATURE
,. GaAs FET

. 0 PREAMP

ONLY$24/k;t,

$39 Wiredlt ested

~a,;:,r ;;;~/CS, Inc.
65·) MOUL ROAD-HIL TON NY14468-9535
Phone:716;392·9430 H_"""Ic.· /..M.,.._~.._...

GaAs FET Preamp with featuressimilar to LNG
series, except automatically switches out of
lineduring transmit. Use with base or mobile
transceiversupto 25W,

GaAs FET Preamp
similar to LNG, except designed for low cost
& small size, Only 5IS"Wx 1·5/S"Lx3/ 4"H.
Easily mountsin manyradios.
~ Spec ify tunrng range desired- 25-35. 3 5-5 5.
55 -90. 9 0·12 0. 120 ·150 .15 0-2 00,200·2 70 .
or 400·500 MHZ,

LNS-( * )r~~)jl
IN·L1NE r:;
PREAMP

ONLY $79'klt,

$99 Wiredlt ested

~ Specify tvning range aesrea: 26· 3 0. 46 ·56 .
137-150. 150 ·172, 210-230, 400-470 . or
800-960 MHz.

.. ~.

un mail.

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE

1!!~FtOiRIH~'GH-BAND AND UHF. CALL FOR DETAILS.

- FM EXCITERS: ~~R' Q '"'

Kits $99,W/t$ 179 . 2W M:';"":l'~ ~ 1/.~.. .
con tin uous du ty. TCXO & ' __ ~[iL~' J ,

xtatoven opt ions availabl e. ti-/: ', ...fI(5.J S

-TA51 for 10M, 6M, 2M, ~\r\t\i4?~ :.;>

lS0-174.220 MHz . "-/'=\=)':=f;ff!~:~~t~' ",~1t~'~]~~W
- TA4 5 1 for uhf. ,...
FCC ty pe accep te d for co mm ercial bands .
- Call for lat est in form at ion on 900 MHz transmitters.
- VHf & UHF AMPLIFIERS, For FM, SSB , ATV. Outp ut fr om 10
to 50 Watts. Several models, kits st arti ng at $ 7 9 .

\;:)tl!no ;p~.uu,ur . _.• _ - .-. -.-.- .•. _...• •1:111

- R14 4/R2 20 FM RECEIVERS for 2M,
150-174, or 220 MHz. GaAs FET
fr ont end , 0.12uV sens it ivity!
Both cry stal & ceramic
filters plu s helical resonator
front end for exc eptional
se lectivity: > 101M B at ± 12kHz
(best avai lable any where)!
Flutter-pro of squ elc h. AFC t rac ks
dr iftin g t ransmit t ers.
Kit $149. wit $229.
-R 451 UHF FM RCVR, Sim ilar to above. Tuned line front end ,
0 .25uV sens. (0 .1u V with opt ional hel. res. preamp). Kit $149.
wit $22 9.
-Rgel FM RCVR FOR 900 MHZ. Tr ip le-conversi on, GaAs FET fr ont
end. 0 .2uV sens. Kit $169, wIt $259.
-R76 ECONOMY VHF FM ReVRfo r 10M, 6M, 2M . 22 0. Without he!
res or ate. Kits on ly $129 .
- Weather satellite & AM Aircraft receivers al so avail .

-Order byphoneor mail - Min $3 S& Hper order

-UseVisa, Mastercard,Check, or UPS COD.

KIT, ONLY$67~5~~~~~~~~~~
WIREO$975

VHFOR UHF

FEATURES:
• SENSITIVITY SECOND TO NONEl GaAsFET front end on vhf
models gives 12dB SINADof 0 .12uV(vhf), flJ .15uV (220). UHFmodel
Ql. 25 uV stn-e.t uv with optional helical resonator preamp.
'SELECTIVITY THAT CAN'T BE BEAT! Bot h a-cere xtal filte r &
cerami c filte r for> 111dB at only ± 12kHz. Helica l resonator front
end to combat desense & intermod.
-CLEAN, STABLETRANSMITTER, up to isw output standard: 50W
wit h accessory power amp lif ier.
-FCC TYPE ACCEPTED for co mm ercial hi gh ba nd and uhf.
-Courtesy beep, f ield-programma ble CWI D, f lutter-proof squelch ,
automatic fr equency control to compensate for off-frequency trans­
mitt ers (all standard features).
- Full range of options available, such as autcpatch, phone line or
ra dio rem ote co ntrol, sub-au dib le to nes, duplexers .



Notch out one end so that it will cradle the 2"
boom material at a point beh ind the 12 mete r
directo r. Using C-clamps, attac h the 2" x 4 "
to the side of a six-foot ladder. Position the
ladder so that it supports the boom with the
antenna facing upwards and away from any
nearby obstacles, like trees or buildings .

Once aga in, check for minimum reflection
indicat ion. And touch up on gamma slide
contact position and element length s. Start
with 12 meters and conclude with 17 mete rs.
At this point , expect litt le change.

Further tuning depend s on the type of your
tower and its location . It 's best to final-tune
the antenna at operational height , though this
is impossible most of the time.

If the tower is crank-up or tilt, so much the
bett er. First lower it to minimum height. If
there is a sturdy nearb y structure, stand on it
to insert the sliding elements , having mar ked
the posit ion of and removed these elements
before mounting the boom to the mast. When
the sliders are out, there is only 6 feet of
element on each side of the boom. Sti ll, erec­
tion is a two-person job .

Insert the telescoping elements after the
antenna is in place on the tower. I
was able to position my antenna at
15 or so feet , and make finite ele­
ment adjustme nts at that height.
Very little adjustment was neces­
sary . At worse , if no furth er ad­
j ustment is physically possible ,
the most you' d lose in gain would
be lh-% dB . With my array at full
height (45 feet) , I have unity SWR
on 17 meter s and and a maximum

of 1.3:1 on 12 meter s . My 9405 autom atic
antenna tuner allows me to obtain a perfect
conjugate match of the entire system on both
bands . A conjugate match keeps all the sys­
tem currents in phase . With frequencies in the
HF spectrum and Ill " variety transmission
line , there will esse ntially be no loss , and any
reflected energy on the line will eventua lly be
rad iated .

Performan ce

With 100 watts into the transmission line ,
my signals on either band are consistently
among the stro nger on the band . M inutes
after erecting the dual band beam, I got on the
air , and immediately work ed IK6BAK in
Cesena , Italy , on 12 m, and ZL1PD, in Auck­
land , New Zealand, on 17 meters. Both an­
swered immediately on my initial abbreviat­
ed call du ring a pile-up , and gave me a
resounding 5-9 + report . From my QTH, you
j ust can' t get much furt he r away than Auck­
land! And that was just (he beginning of many
long and rewarding OX QSOs on these two
new WARC bands with the dual-bander .

I hope you have as much fun as I did build­
ing and using this beam ! Let me hear fro m
you . An SASE is sure to get a reply . m
Robert E. Bloom W6YUY has worked in many
phases ofradiocommunications engineering,
including broadcasting, anten na desig n , and
tower structure des ign. lie has had his ticket
since the early thirties. Bob can be reach ed at
8622 Rubio Ave. , Sepulveda CA 913 43.

nance. Once you find it, adjust the 17 mete r
stub for a frequency of 18.1 1 MH z. Th e stub
will be vel)' sensitive as to position.

Loading and Adjust in ~ the Beam

The unit is now ready for an RF energy
test. You will need a Bird Modcl43 or equiv­
alent , and a I or 5 watt Bird slug element (the
di rectional coupler element) . Connect both
gamma slidi ng contacts to the approximate
dimensio nal positions.

Befo re continuing, remember that you are
in the RF field of the radiated ene rgy . Low
power (below ten watts) is fine , but be careful
to not pump much more RF than that into the
beam while working ncar it, especially while
standing in the beam path . Only you are re­
sponsible for taking the necessary precau ­
tions here!

Begin by applying I or 5 watts, depending
on the full scale rating of the wattmeter ele­
ment at a frequency of 24 .94 MHz. Reverse
the direction of the Bird slug element. The
meter now indicates the magnitude of the
reflected energy. Move yourself out of the
field of the radiator, and observe the meter

indicat ion. Adju st the 12 meter gamma slid­
ing contact to reduce the reflected power indi­
cat ion, thus reducing the SWR.

You may achieve furthe r red uct ion by
making a small adj ustment in the length of the
12 meter element section. Adj ust both sides
of the element equally. With this minimized
to a small percentage of the scale, change
frequency to 18. 11 MHz and re-establish the
power setting. Adju st the gamma slide con­
tact on the 17 meter gamma for minimum
reflected indication . Further adj ustment is
made by positioning the I7 meter stub ele­
ment beyo nd the trap . Th e end sect ion adjust ­
ment is very sensitive to length and the prox ­
imity of your body . Adju st for minimum
indication . Hal ve the perce ived change
length needed for each cle ment, since the
other end of the element must also be adju sted
by the same amount , to maint ain dipole
length symmetry. For example., should you
find a change of If.! " is required , then change
it by 1,4 " on the first ele ment end, and then go
to (he other end of the dipole and set the
length by the same amount (to total Ih ") so
that the stub length s arc equal. Keep repeat­
ing these adjustments until you achieve unity
or minimum SWR .

Be sure to adjust for 12 mete rs first , since
these adju stments affect the 17 meter cle­
ment/gamma match tuni ngs. When complet­
ed, reposition the array . Set the reflector end
on the gro und and prop the direc tor end up in
the air 45 to 70 degrees and in the clear . For
this , I suggest using a 6-foot length 01'2" x 4".

" The forward gain of this beam
approaches 8 dBd and has

a front-to-back ratio
of25 dB. "

MHz. If the frequency is too low, the coil will
need stret chi ng (w ider spacing bet ween
turn s). You can adju st the coil length by repo ­
sitioning the coil hose cla mps. If the frequen­
cy is too high, you may have to squeeze the
turns close r together .

Element to Boom Brackets

Figure 3 shows the bracket for holding the
radiator and parasitic ele ments to the boom.
Th is is made from VB " thick aluminum plate .
The narrow dimension is 3 1,4 " (if you use
material 3/16" th ick , you can reduce this to
3 ·j and length is 9 · to 10" . The U-bolt should
be 1,4" to 5/16" in diameter, and have a saddle
for seating the clements .

Th e It -bolts to the boom should also have
saddles. These may be more diffi cul t to find ,
but I would start looking for them at auto
muffler shops . Check also in elect rical and
plumbi ng supply houses . You can use U­
bolts without saddles on the boom, but they
shift out of a lignment after a time. Ifyou can 't
find If-belts with saddles, then drill , after
aligning them , an 8/32 " or 10/32 " tapped
hole through the clement plate and boom and
secure them with a short screw.

When assemb ly is completed ,
find a relat ively clear area and
mount the antenna between two
wooden ladders . This is easier if
your boom length extends 6" be-
yond the clements at either end .
To block the assembly up, place
short lengths of 2" x 4 "s on edge
under the element support plate.
With the boom 5 ' above ground,
you have easy access for the initial tuning .

Init ial T uning an d Sett ings

Prepare a 3- 5 foot leng th of small diameter
500 cable (RG-58 or equivalent). Put a coax
co nnector on one end to mate with the one on
the array, and make a 3" loop at the other end
(center conductor to shield) to couple with the
coi l of a grid dip test instrum ent . Disconnect
the sliding connecto rs of the gammas. Cou­
pling between the gamma element and the
rad iator should be sufficient for measuring
the radiator resonance.

Starting with 12 meters, look for a dip near
24 .9 MHz. There may be a number of dips
over a wide frequency range, but concentrate
on those of co ncern. When you locate one
near the freq uency , verify it by touching the
coil or the radiator element ahead of the coil.
The freque ncy d ip will shift or disappear. By
adjusting the length of the 12 meter telescop ­
ing section (that porti on of the element ahead
of the trap), you should be able to set the
resonant frequency to 24 .94 MHz. Touching
the stub clement beyond the trap should not
disturb the di p, indicating that the trap is
performing properl y. Mark the point of in­
sertion of the 12 mete r element with pencil or
paper tape . If you have not located a dip by
now, you may have to connect the sliding
contact of the gamma. But, using this sys tem,
I had no prob lem locating any of the dips .
Adjust both left and right sec tions of the
dipole to the same dimens ions.

Now , locate the 17 meter radiator reso-
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MFJ's Deluxe 300 Watt Tuner
... gives you full 1.8-30 MHz coverage. a peak reading (and average)
Cross-Needle meter. built-in d ummy load. antenna switch and balun ... all
covered by a f u ll one year u nconditional -guarantee ... for only $149.95

MFJ-949D

$1499 5

Made in U.S.A.

• Peak reading meter
• Built-in dummy load
• Covers 1.8 to 30 MHz
• 1 full year guarantee

•

•
You won ' t find a ll these usefu l fea tures

in any other 30D watt tu n er -- n ot even a t
twice th e price .

N ew peak r eading meter

The n ew peak and average rea d in g
Cross-Needle m eter in the MFJ-949D shows
you SW R. forward a n d refl ected pow er .. al l
in a si ngle glance .

Without a p e a k reading wattmet er you
Just won 't be able to te ll if your rig is
pu tt in g out all the peak SSB poever it 's
desi gned for . Don ' t be without one if you
want top performance.

Burtt-In dummy load

A built-in 300 watt 50 ohm du m m y load
m a kes tu n ing u p you r rig 5 0000 easy. Ho w
do yo u tu ne up your rig with ou t one?

An e xtern a l dum m y loa d w ill co st you
abou t $ 30 more -- plus it takes up valuable
space a t your ope rating pos ition a nd
req u ires another ca ble.

FuUl.8 to 30 MHz coverage

The MFJ-949D gi ves y ou full 1.8 -30
MH z cov erage.

Make sure the tu ner you 're co nsider in g
cov ers a ll t he HF ban ds.

Don't get a tuner that keeps you fro m
ope rati n g all t h e fre quencies you 've
work ed for -- now or in the fu ture ,

Plus more ' "
You get a versatile 6 -position antenna

s w itc h a nd a 4 :1 ba lun for bala n ced lines .
You can run u p to 300 watts PEP a n d

tune out SWR on coax, balanced lines or
random wtres.

Unconditional Guarantee

You get a f ull on e year uncond u ional
g uarantee. Th a t m ea ns we will repa ir or
replace yo u r MFd tu ner (a t ou r option) no
mcucr what for a fu ll yea r.

Others give yo u a 90 day lf m Hed
warra nty . What d o you do aJ~r 90 days?
Or before 90 da ys when they say . "Sorry,
It' s yo u r faul t" ?

What's r eally important?
precise control for minimum S WR

What's re a lty tm po rtant is yo u r tuner 's
a bt ltty to get your SWR down to a
minimum .. and the MFJ-949D gives you
more precise con tro l over SWR than any
tu ner that u ses two tapped in du ctors .

Why? Beca use t he two con tinuously
variable ca pacitors in the MFJ -949D give
yo u infi n ite ly more positions th a n the
limited number on two swi tch ed co ils.

T h is gives you t he precise control y ou
need to get m ini m um SWR and m a x imum

power in to you r antenna.
A fter al l. is n ' t that why you n eed a

tun er?

High e fficie n cy and a c om p a ct size:
performance is most important

The MFJ -949D uses a s ing le airwound
coil. Us ing onl y one Indu ctor takes u p a
m inimum of space a n d there 's n o mutual
co u pling problems.

The ex cellen t form factor of t he s hort fat
con gives you h ighes t g. Plus you ge t
plenty of inductance t ha t gives y ou a much
wider ma tch in g range th a n ot her d esigns.

This results in a h igh ly effic ie nt t uner
that p u ts m aximum power in to your
anten n a and a compa ct 10 x 3 x 7 in ch s ize
th a t co m plem en ts yo u r rig and fit s right
in to your s tation .

Competing tun ers us ing two tapped co ils
requ ire a large cabtner -. not j u s t to house
the co ils but also to hel p red u ce de trimental
co u pli ng between the ind u ctors. Th e res u lt?
A tuner i tuu : 's bigger tha n your radio.

Your very b est v a lu e

T he MFJ-949D gi ves you your very best
value, first-rate pe rform a n ce, proven
reliability and the best gu a ra n t ee In ham
radio ... al l fro m th e most trusted name in
a n te nna tu ners. Don 't se ttle for less . Get
yours today!

MFJ ' s 150 0 Watt Tuner

MFJ·962C
$2 2 9 9 •

For afew extra d olla rs the MFJ -962 C le ts
you use you r barefoot rig n ow a nd ha ve th e
ca pacity to add a 1.5 KW PEP linea r
a mplifier la te r. It cove rs 1.8 to 3 0 MH z.

Yo u ge t MFJ 's new pea k a n d avera ge
read in g Cro ss -Needle SWRJWa ttme te r ,

Yo u a lso get a a .postnon antenna s w itch
a nd a teflon wound balu n w it h ceramic
feed -t h ru insul a tors for balanced lin es .
Measures j ust l()3/~x41jzx 14 7/8 in ches.

How ca n an America n manufacturer
like MFJ give y ou more tuner for
y ou r money than clearing house s

for fo reign co m p e tition?

MFJ tuners are m ade in Am er ica .
Here 's how MFJ gives you m ore tuner

for your m oney than any clearin g h ouse for
Ioretgn co m petition.

MFJ builds eve ry tu ner cabinet from
scratc h u sing th e lates t hi gh -speed

computer con t ro lle d pun ch presses .
MFJ m anufactures , assem b les a n d tests

every PC board tha t g oes in to MFJ t u n ers .
Instruction m a n u al s a n d other

m a te ria ls are p rinted in MFJ's prin t shop.
MFJ t u n ers go d irectly fro m our fa ctory

to y ou r de al er. We 're not j ust an importer
adding pro fits . tariffs and im po rt ch a rges .

With MFJ's effi c ient in-hou se m anufact ­
uring a n d straight to your dealer dlstrtbu­
tlon yo u g et the most tu n er for your money.

WHY CHOOSE AN MF J TUNER?
Hard·earned Reputation: There 's

j u s t no s hortcu t. MFJ is a name you
can trust -- more hams trust MFJ tuners
throu ghout t he world than al l o ther
tu n ers com b in ed.

Proven Reliability: MFJ has m ade
more tu ners for m ore years than anyone
else -- with MFJ tuners you get a hi ghly ­
d eveloped product with proven relia b ility .

F irst ·rate Performance: MFJ tuners
h a ve earned their re pu ta tion for being
a ble to match j u st abou t anyth ing -­
a nywhere.

One full year uncondit ional
guarantee: That means w e will re paI r
or rep la ce you r tuner (at our option) no
m a iler w hat for a fu ll y ea r.

Con tin uin g Service: MFJ Customer
Service Te chnicians are a vailable to help
you keep y ou r MFJ tuner pe rformin g
flawlessly -- no ma tt e r how long you ha ve
it - just cal l 601-323·5869.

You r very best value: MFJ tu ners
give you th e most for you r money . Not
on ly do you get a p roven tun er at the
lowes t cos t -- you a lso get a one yea r
u ncond itional guarantee a nd continuing
service. T hat's h ow MFJ became th e
wo rld 's lea d in g tu ner m anufactu rer -­
by giving yo u y our ve ry best va lue.

Choose your MFJ tu n er with
confi de nce! You ' re ge tlI ng proven
pe rforma n ce and reliability fro m the
m ost trusted n a m e in a n ten na tuners .
Don ' t settle for less.

Call or wr it e for aJree fu ll-line MFJ
ca talog with al l 10 of our tuners a nd
to ns of ham radio accessories!

Copynt::ht ~ 1989 b~ :'olf"J Enl~fpn~s. ln<: .

M~~
MFJ ENTERPRISES. INC.
P.o . Box 494. Mississipp i Sl.. t ", "IS 397 62
601 ·323 ·5869, T ELE X, 534590 :'olI'"JSTKV
N"'ueet o...lerIOrders: 800-647·1800
Include shlppmg and handling

MFJ .. . making quality affordable
CIRCLE 86 ON READER SERVICE CARD



Numbe r 7 on your Feed back card

Kaboom Micro Keyer
Iambic keyer in the palm ofyour hand!

by Michael Jay Geier KB 1UM

\
/ L I

S ure, most of us use VHF, but have you
ever thought about operating HF mo­

bile? You might be surprised at how many
hams run HF rigs in their cars . Of course ,
they on ly use SSB, right? W rong! Many
hams use other modes , such as CW and RT­
TY, and why not? Whi le I don 't recomm end
running RTTY while driv ing (though it' s fine
if you' re just a passenger) , you can use CW
without causing dangerous driv er distract ion.
And its weak-signal capabilities make it espe­
cia lly suited to mobile operatio n, where fad­
ing signals and high noise level s some times
obscure other modes .

The bug hit me while I was on a long trip
with my TS- l20S blari ng away on SSB. I
decided to do a little CW listening to pass the
time , and found it no trou ble to copy in my
head as I dro ve. So, I thought , why not send
as well?

Sea r ching for the Key

Cert ainly , I'd heard of mobi le CWopera­
tion . In fact , there were mobi le ops when CW
was the only mode! Obv iously, I' d have to
work out some sort of key arrangement which
would be safe (absolutely the prime consider­
ationl ), comfortable , and convenient.

A straight key was out . The bumping and
jarri ng of my compact car made the manual
generation of dits and dahs impossible. Some
sort of keyer seemed like a good idea , and I
like iambic keyers, anyway . I tr ied using my
Bencher padd le on the seat, but that required
my arm to be placed in an uncomfortable and
fatiguing position , and the paddle wobbled
around too much on the upholstery . Finally , I
dec ided to use the 01 ' ham spirit and build a
keyer optimized for the intended use.

Easy Circuit
Fortunately, a simple keye r doesn't require

much circuitry these days , thanks to the
ama zing Curtis 8044 series of ICs. One of
these chips provides most of the guts, and
only a few other compo nents are requ ired .
8044 CMOS iambic keyer chips are avai lable
from Curtis Electro Devices , Inc. , Box 4090 ,
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The Kaboom Micro Keyer.

Mountain View CA 94040. Tel. (415) 964­
3846.

See the figure for the circuit of the Micro
Keyer. I chose an open-collector transistor
output, which keys my Kenwood with no
diffi culty. Some rigs, such as certai n ICOMs,
requ ire a ve ry low imped an ce contact
clos ure , and thus won't key properly with a
bipolar transistor . A power FET will usuall y
do the job.

" For tuna tely,
a simple keyer

doesn 't require much
circuitry these

d "ays . . .

W hence Pa ddles?

OK, so the circuit was easy . What about
padd les? I wanted the entire unit to fit into my
hand, so the paddles had to be much smaller

than any of those commercia lly ava ilable. A
sea rch of the junk box yield ed two mi­
croswitches , each with a lever arm. Placing
them at right angles revealed that they could
indeed functio n as paddles. They click. but
the sound is ba rely audible in the noise of the
car . In fact,' the feel of the switches clicking
provides nice tac tile feedback.

El Voila!

Th e photo shows the co mple ted unit.
T he paddles pr ot rude fro m the fo rward
right corne r, which allows you to place the
microswitches in the most space -effic ient
configurat ion. It also pe rmits you to ope rate
them with the thumb and index finger when
the unit is held in the palm . As a bonus,
you can also use the keyer with it lying flat on
a table.

I put the circuit together in one afternoon,
using point-to-point wi ring on perfboard .
Any type of construc tion will do, but this
technique lets you cram the part s close to­
gethe r. Output is through a standard ear­
phone-type mini-jack . T wo DIP switches on
the back turn the keye r on and off, and short
the output so you can tune your rig with a
co ntinuous carrier.

The case is made of more per fboard, held
together with hot melt glue. Those of you
with good mechanical construc tion skills can
certainly do better. Two wires , glued so that
they limit the travel of the microswitches '
arms, are bent so that the arms rest very close
to the switching point , making for tight , fast
paddl e action . Th e trimpot for the keye r
speed is adjusted with a scre wdriver, thro ugh
a small hole in the case top .

The battery , soldered in and glued on top ,
is a 6-volt Energizer purchased at Radio
Shack . It' s much smaller than the usual c -vott
square type . Omitting the battery holde r
keeps the size to a minimum. T he keye r eats
so little current that I am still on my first
battery after two years of (admittedly infre­
quent) operation! Be care ful not to ove rheat
the battery when soldering, or you will ruin
it . If you intend to use the keyer very often, or



The circuit/or the Kaboom Micro Keyer.
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tacrs, and the little unit has performed like a
champ .

This handy little keye r is good for Field
Day, QRP, contests , and VHF CW. as well
as HF mobile. Anywhere you need it. the
Kaboom Micro Keyer will give you a hand­
ful of pure iambic power. And jaws will drop
at the local radio club when you pass it
arou nd! D1

Micha el Grier KB I UM is 73 's trouble­
shooting " ';Kaboom " columnist. You can
reach him l " 7 Simpson Court, S, Burlington
VT05403.

* GERMANIUM

* * 60 0 PI V RECTIF IERS

*

*

you don' . care to solder to the battery , use a
holder .

Operating Ti ps

In keep ing with the unit ' s small size , there
is no sidetone built in . Nearly all HF rigs
provide one anyway . With the keyer in your
palm . the paddles should rest between your
thumb and inde x finger . Lefties can build the
whole thing in mirro r image .

The firs t time I tried it , RF from the mobi le
whip locked up the rig, and I got a nasty RF
burn from the keyer ' s output jack . Switching
to a shielded connection cable and wrapping
it through toro ids, one on each end , solved
the prob lem. I' ve since made numero us coo-



Number 8 on your Feedback card

by Marc Stem Nl BLH

Kenwood T5-6805 HF
Transceiver
Improvements on the trusty TS-140S.

Kenwood USA Corporation
220 1 E. Dom inguez 51.

Long Beach CA 90801· 5745
Tel: (213) 639-4200 .

Price Class: $1150

The Kenwood T5-6805 . 1tisa twin to the 1405, with 6 meters and preamp added.

Wh at Is the 680S?
In brief, Kenwood took the

TS· 140S. a high perfor­
mance uncomplicated HF
mob ile rig, and added to it 6
m e t er s a nd a r eceive
preamp that is active begin­
ning at 21 MHz . (See review
of the 1408 in the Apri l '88
issue of 73.) Like the 1408 ,
the 680S has a gene ral cov­
erage rece iver , but even the
receiver has an added tea­
ture-45 to 55 MHz, low VHF
cove rage .

Clo se Brothers
Since the 1408 and 680S

are so simi lar, I don' t elabo-
rate on the features here. I list them, though,
for those not familiar with the 1408.

The front panel of the T8-680S contains 34
controls, which are clearly labeled, and er­
gonometricatly well-laid out. Those with thick,
blunt fingers, though , should check the rig out
before buying, since some of the buttons are
small.

Like all modern HF rigs, the 680S is mt­
crop rocessor-controlted . It has a multi-func­
tion display that gives not only mode, but also
frequency, memory channel , mode , RIT, VFO

(there are two), and frequency to 10 Hz. There
are also on-air indicators, as welt as a series of
LEOs that tight up when you activa te the mem­
ory scroll and allow you to see the contents of
the 31 memories, Dr frequency lock.

Other notab le features include memo ry,
VFO, and programmed scanning ; a multifunc­
tion Scmete r: LSB, USB , CW (OSK), AM, and
FM modes; split operation ; 8.8 kHz range RIT;
IF shift to tune out QRM; 20 dB of front-end
attenuation to protect your rig from local high­
power stations; and speech processi ng.

The rear panel contains connectors for the
antenna and DC power. Two accessory jacks
allow computer control and operation, as well
as remote control.

The rig is also fairly compact because it has
a built-in cooling fan (like the ICOM IC-735)
that eliminates the need for a heatslnk,

Something Gained, Som ethi ng Lost
The only 140S standard feature that's non­

standard on the TS-680 is VOX operation.
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Since the chassis of the 680 and its predeces­
sor are essentially the same, something had
10make way for the pre-amp.

For many hams, it' s a more than acceptable
tra de-off . There are some operators who
prefer VOX-and it's an accessory option
offered for the 680. Many, though , are happ ier
with PTI operation. Finding the proper VOX
level in many rigs can be very tricky business,
especia lly if the rig isn't thorough ly grou nded.
Without thorough RF grounding, ambient
RF tends to creep up, and into, the micro­
phone, and key up the rig unless you have the
VOX set at suc h a high thresho ld that
a thunde ri ng herd of eleph ants co uldn' t
act ivate it! So I, li ke many others, prefer
the lack of co mpl ica t io n PTT ope ra tio n
offers.

A few years ago, VOX was far more impor ­
tant because it allowed me semi-break-in CW
keying. However, the T8-680S features built­
in a SK or semi-OSK, obviating that need .

Why the Pre-Amp?
As you move up toward VHF, such rigs tend

to generate their own system noise, which is
superimposed on any atmospheric noise your
rig picks up. This combo can often drown out
weak signal stations. A super front end helps,
and a pre-amp- a device that amplifies in­
coming signals just as they arrive to the rig­
can make all the diffe rence in the world.

Testin g the Specs
Kenw ood rat es the 680S at 110 watts

out, and my testing confirms
this. The 68 0 consistently
pumped 80 to 110 watts into
a 500 resistive load and kept
this up for a long time on the
HF bands. From 50 to 54
MHz, it puts out only 10
watts , so you may want to
think about gett ing an amp.
VSWR protection came on
over 1.5:1. which is some­
thing that has been common
in other Kenwood gear I have
tried.

I found that the pre-amp
adds about 1.5 a-onus to the
receive capability of the rig
(roughly 10 dB or so).

Suggested Imp rovements
Overall , I have surp rising ly few nits to

pic k al in the TS-680S , and those that I
do have are easy to live with. For starters,
I found that the power slide switch is any­
th ing but linear. A small movem ent pro ­
duced a radically large increase in output
power . Kenwood would be well -advised to
swap the power output functi on with one of
the knobs, or combine it with a concentric
control knob surrounding one of the other con­
trol knobs .

I also found the display a little dim in bright
daylight when I used the 680 mobile. Next,
at 10 inc hes ·by 11 inc hes by 4 inc hes,
and weighing 13 poun ds , it may be a
little bulky for smaller cars such as sub-com­
pacts.

Fin all y, the (two) sli de co ntrol noise
blankets are effec tive against ignition noise
and pulse-type " woodpecker" noise, but after
a poin t they also affec t the quality of the
signal, causing it to pump and become dis­
torted. All you have to do is remember to keep
the adjustm ent below halfway and you' ll
be okay.

Conclusio n
To sum everything up. I found the TS-680S

multibander quite a good radio. It measu red
up to, or exceeds, its specs and is a pleasure
to opera te. The additio n of til e six meter
modu le and pre-amp makes it a good value for
the few extra hundred dollars the 6808 lists
for over the 1408 . III



• Advanced Tecnnology
• Enduring Value

Announcing the next gen ­
eration of pac ket controllers
for the serious opera tor!
The new inboard PC-320
(shown) , is designed to work
with all PC/ XT, PC/AT, and
Tand y 1000 series compu­
ter s. The TNC-320 outboard
co nt ro ller offers many of the
same high qu ali ty features!

PC-320

$209 9 5

TNC-320 ... $1 9 4.9 5
(Wired & Tested / 1 Year Warranty)

For complete info & spec ifications
Call (8 13) 874-2980 I To Order, Cal l

Toll Free: 1·800·223·3511
Major Credit Cards Accepted!

PACKET
CONTROLLERS

Azimuth QSL Awards Library-Each lust $19 .95 plus $2.50
shipping & handling.
Speci fy: 1) DXCC 2) WAZ 3) WAS/WAC 4) Standard Album
Extra 20 Page PacksJust $12 .95 ($2,50 S&H)
Enclosecheck ormoneyorder. (Ca l, Res . add 6.5%tax.I
VISA or MasterCard . (Foreign orders triple S&H)

Credit Card OrdersCall TodayToll Free

Nationwide 1-800-882-7388
(gAM10 6PM PST) Made II!!l!!Il!I=

Allow4 to 6 Weeks Delivery in USA _-=__
c MCMLXXXIXAzimuth tcmmuorcato ns Corporation _
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PC-320 features .. .
• Du al modems for optima l VH F and HF o perat ion .

• App ears as regu lar PC serial po rt (COM 1-4) - o pe rates w ith
any te rmin al progr am just like an external TN C.

• Dual Powered - opera te s from PC or ext ernal pow er . Contin ­
ues complete operation even when th e PC is turned off!

• Personal Message System - the mos t adva nced person al mail­
box available ... include d at no ex tra charge.

• Disp lays on -sc reen HF tuning indicator and simulated 'L EOs'.

Throwout the shoe boxes. Get yourOSLsorganized with the
newAzimuth Awards QSL Library. The perfect way to display
the cards for your prestigiousawards -for easy viewing
Each padded vinyl albumcomes completewith 20 heavy duty
crystal-clear, slip-in pocketed vinyl pages (each holds 6
cards) .
Now available for the most prestigious awards in amateur
radio. .. order all and organizeyour cards for each award
• OX Century CILlb • Worked All zones-Worked All States &
Co ntinents· & a general OSL Album for anypurpose !
Looks great in your shack! Need more pages? Order extra
pages (20Ipack)
satetacnon Guaranteed ! It not completely delighted return
your purchase in 10days for a money-backrefund,Z
Call or Send For Your AzimuthRiiRl . C

QSL Award Library Today! ~ liD'
SENOTO:AzimuthAwards Library,Dept. A77 ' .
11845 W.Olympic SI., Suite 1100, LosAngeles, CA90064
1·213-473-1332 torinformation

'~,X-~" ":~:

IiI, '"'9 /1..

.--;;.-A"?bllAJd ~WARDS
---=--~~::::--;T;;HE NEWn U " l n / f1QSL LIBRARY

New Handsome Custom Albums To Collect, Protect & Organize YourHard-Earned
asL Cards.•.Plus Special Albums for OXCC, WAS/WAC, & WAZ Radio Awards

FREE BONUS WITH TWOOR MORE ALBUMS!
Get The New Azimuth AwardsBase TraCkinD
Sottware for the IBM-PC($24,95value)J':. ,
Free l Exclusivenewprogram helps you D
stayontopof contacts by band . cards
sent andreceived and much, much I
more to monitor your radio award progress .

UAI-20

SAVE
TIME
and

MONEY
with
THE

HAZER

UAI-10

$44.0 0 $89.00
CREATIVE CONTROL PROOUCTS

3 185 Buntin9 Avenue
Grand Jun ction, CO 81504

(303) 434 -9405

l.l •!I .,
,$~
fir'''' ''

:. ';~

~
· 1~·!

Bring things down for
safety and convenience.

~
~

Never c limb you r tower again w ith this elevator system An­
tennas and rotato r mount on HAZER, complete system t rams
lo wer In vertical upright position. Safety lock sys tem op­
erates while raising or lower ing. Never can fal l.

Cample1e kit inc ludes winc h, 100 ft. of cable. hardwar e and
Inst ructi ons. Fo r Rohn 20 and 25 G Tow"r~

Hazer 2- Heavy dUly alum. 12sq. ft, load $311.95 pp d .
Hazer 3- Standard alum. 8 sq. It . load 5223.95 ppd .
Hazer a- Heavygalv . aeerte sq. ft. load $291.95 ppd .

NEW for ROHN 45and 55 Towers
Hazer 8-Heavy duty galv. steel 16 sq. fl.load CALL
8al l Thrust Bearing T8·25 for any of above $64.50 ppd.

Send for free dolails of aluminum towers spe cifically
engineered Inruse with the Hazer. Two sizes; M·13 (13 " wide )
and M·18 (16" w ide),All bo l: ed co nstruct Ion, no weld s. Easy 10
install hInge base, walk up erection. Complete tower UPS or
aIr freight shippable. Pre·assembled or kit torm.

Satis l acll on guaranleed . Call today and charge to Visa ,
MasterCard or mail check or money order.

Detailed application manual
Low power operation, 19ma @ 12v
CTCSSdecoder on the UAI-20 only

Assembled, tested, one year warrant y
Link monitor-mix/moniior mute control

Adjustable repeater/link/DTMF audio outputs
Selectable DTMF mute on repeater and link audio
Repeater, link, auxiliary and control audio inputs
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GLEN MARTIN ENGINEERING INC.
Rte 3, Box 322
Boonville, MO 65233
(816)882·2734 FAX816·882-7200

UAI-l0 AND UAI-20
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

------------------------------------
Call

PacComm • 3652 West Cypress Street. Tampa, Florida 33607

Please send 0 PC-320 0 TNC -320 0 Mo re Information 0 FREE Catalog

Address _

Name _

I
I
I
I
I
I

I State Zi p Car d# Exp. Date ;

I MONEY 8~CKGUARANTEEI Add $4.00 shipping/handling per order. FL residen ts add 6% sales tax. I
1~~~~~~~~~~~~~~~~~~~~~~ ~22~~~~~!

CIRCLE 152 ONREADER SERVICE CARD

CIRCLE 30 6 ON READER SERVICE CARD

W here's the Beam?
Unobtrusi ve DX Gain Ante nnas for 80 rhru 10

• Easily biddea « Install Fast « Fixedor Portable'
< Tho,"" 2 2Omo''' , "o'eon. wi,~ , ,,. 1DX Punoh

hidden in llIi. ,PiolUr<. Y"u <' u', . u iI, "nd y"n ,
no,ght>o,.. can , either, Bu' il w"r\:$DX ~ard"~1

"~ " .. ~ .~:~'j"e'J'o~~i ;~<~~:t 1~~~~~;~~<;1:~~~O,,7r:~?
~ ',; .-.~. ~~.All ""$i1yf;t'h<l""'k",~",-,I:-·Pri.;ed $::slmS9\l.

.,~/': ~ ' ."' • •, Work DX wilho ul ltlling th" Mi ghboB

. " : :-., ..~<> lnf"p. oI:Sl AntellllllSWest
ll"x 5OXi2-It Pr\w". VI 8-lr05 801 373-8425

CIRCLE 5 ONREADER SERVtCE CARP
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Num ber 9 on your Feedb ack card

3/4 Inverted "U" for 160m
Be heard on the Gentlemen 's Band.

by Alan Hoffmaster WA3EKL

Diagram of WA3EKL 's 160m inverted "U" antenna .

See the figu re . I cut a lA-wavelengt h of #12
cop per wire for 160 meters and con nected
one end dir ectly to the center conductor of a

Good DXing

The antenna work s extremely
well. Dur ing DX contests I can work any­
thing I can hear. In fact, it is a bit of an
alligator. Th e DXer s hear me better than I
hear them.

If you are going to try this antenna , I
would sugges t that you raise the first vertical
section of wire to the highest support you can
find . Then stretch the rest of the wire to the
next highest support you can find . If you have
any wire left over, let it hang down on a
weight , or tie it off with a rope. To tune the
antenna, add or subtract wire to this end .
Good luck , and I hope I hear you on the top
band ! m
Alan Hoffm aster WA3EKL has been a hamfor
25 years, and he enjoys creating and testing
antenna systems. If is address is 929 Andrews
Road , Glen Burnie. MD 21061,

EARTH

piece of coax that went to the
40 :;. transmitter. The coax shield at-

-f--...,+----+ tachcd to the same ground radial
system I used for the shunt sys­
tem.
" I strung the wire 65 feet up the
side of the original tower to the
top , four inches from the tower,
then across the sky, parallel with
the ground . to the other tower and
down the side of this tower, also
standing it off by four inches. I
insulated the wire from bot h tow­
e rs using rope and piece s of
wood .

The first SWR check indicated
resonance out of the top of the
band, so 1added about twenty feet
of wire to the free end . The SWR
was now I : I at 1.850 MH z. I can
tune from 1.8 MH z to 1.9 MH z
witho ut go ing ove r 1.8: I SWR.

I had found a solution: the in­
verted U, a modification of the
old inverted L.

RADIAlS ::= >..14

50n COAX
TO SHACK·

ROPE AND INSULATORS

" I can tune from
1.8 MHz to 1.9 MHz
without going over

1.8:1 SWR."

-#12WIRE SPACED
4 in. FROM TOwE R-

from the top plate . None of these combina­
tion s ever affected the 160 meter shunt feed
system!

Simpler ' Va)' to 160

About five yea rs ago , I installed anot he r
tower 55 feet away from my original tower .

T welve years ago . whe n I
decide d to start some seri- /

ous co ntest ing , I imme diately
realized that I needed a good 160 /
meter antenna . Th at presented _-f#-_-!-_-I- '5
a prob lem , since my backya rd
was 63 feet wide and 140 feet
deep .

About 60 feet from the house ,
my one lonely 65-foot guyed tow­
er stood. Hanging from one end
was a 20-foot pressure treated 2 x
4 with a 75 meter inverted vee;
hanging offthe other end was a 40
meter inverted vee . A 3-e1ement,
75 meter sloper array hung from
the top . A tribander and mono­
band antennas were living at the
top , as well as down the sides , of
my tower.

Experimenting
wit h Shunt Feed

After read ing a co nside rable
amount on 160 meter ante nnas, I
fi rst decided to shunt-feed the
tower. The shunt co nsisted of a
#10 copper wire that ran parallel to the towe r
and stood off from it by four feet. The top of
the wire att ach ed to an al uminum pipe,
grounded to the tower at fifty feet up . I fed the
bottom end of the wire wi th 500 co ax
through a 250 pF capacitor. I attached the
shield of the coax to six radials strung out in
the yard. With th is system, I could cover
about 50 kHz without goi ng ove r 2: I SWR .
The antenna go t out , but that' s all I can
give it.

According to the mater ial I read , mount ing
a trib ander or monobander at the top of the
tower would make the tower " look" longer ,
and make it easier to load on 160 meters. My
experi ence , however . didn't bear this out at
aU. In the course of some years , I had seven
different configurations at the top of my tow­
er , rang ing from two stacked beams , to noth­
ing but the mast pole jutting up seven feet
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Kelly Howard N6PNY-high profile ham.

There are no "average" hams!

To obtain guidelines to submit
items to Ham Profiles, call Joyce
at 603-525-4201 Ex. 551, or down­
load them from the 73 BBS (PH:
603-525-4438, 8 data bits, no pari­
ty, one stop bit) .m

Among his many achievements
are six inventions registered with
the US Patent Office , two of which
built his plastics extrusion indus­
t ry, the Spiratex Company in
Romulus, Michigan. One is for a
spira l wind ing process and ap­
paratus, another for a method of
forming plastic rods and prof iles.
He has also invented medical
equipment and several types of
light meters .

Hugh M. Archer W8JA-inventor, business
executive, scientist, engineer, sportsman,
attorney, researcher, community leader.

Multi-Talented Ham

Hugh Morris Archer
W8JA, born on June 22,
1916 and now living in
Dearborn, Mich igan,

. became interested in
rad io whe n he was
twelve. He started off
his long career in ham­
ming when his science
teache r gave him a dia­
gram and parts to a
one-tube radio. He put it
together and they spent
many happy hours to­
gether.

Hugh , known to fel­
[ow hams as W8JA, be­
longs to ROAR, the Ro­
ta rians of Amateu r
Radio. His favor ite way
to spend a Sunday
morning is to get on the
air at 7 AM. As the sun moves
west , so do his conversat ions:
from Greece to Finland , Sweden,
Norway, Germany, France, Eng­
land, Italy, then Canada , the East
Coast , and South America.

On July 1, 1989, he took off ice
as President of Rotary lntem a­
ticnal. For a year, he will head an
organ ization of more than one mil­
lion business and profess ional
members in 165 countries. He
finds amateur radio great for help­
ing with serious Rotary business,
such as disaster relief. "Amateurs
have made many contributions to
the science of communicat ion, "
he says, and good communica­
tion is one reason the Rotary is a
successfu l service orga nization.

from the New World of Amateur
Radio, Nathan Pyle KB6PLH ,
attended the Dayto n Hamvention
with expenses paid by the Convair
ARC and severa l other clubs.
Kelly was invited to sit at the dais
with banquet speaker Dave Bell
W6AQ and Ham of the Year Bill
Pasternak WA6ITF.

Ke lly grad uated from hig h
school this year and will study
broadcast journalism in college
this fall. She has been promised
an internship at a Los Angeles
television station . Whi le Kelly con­
tinues work ing with Today's Peo­
ple, she is also one of the regular
anchors of the Westlink Amateur
Radio Newsline reports . Thanks
to ham radio, life is never dull for
Kelly Howard N6PNY .

Number 10 on you r Feedback card

HAM PROFILES

,Ham in the Limelight

Eighteen -year-old Kelly Howard
N6PNY discovered amateur ra­
dio-from her paren ts-at age
thirteen. After studying with the
Convair ARC, Kelly became
KB6DOS, and upg raded to
General two years later. A chance
meeting with Fried Heyn
WA6WZO in a San Diego amateu r
radio supply store led to her
appearing in the New World of
Amateur Radio videotape.

In February, Kelly was back in
front of the camera interv iewing
retired US Senator Barry M.
Goldwate r K7UGA for the pilot
of an in-school child ren's TV
program , Today's People. Two
months later, she and her co-star

FEEDBACK

In our continuing effort to present the best in amateur radio
features and columns, we recognize the need to go directly to
the source-you, the reader. Articles and columns are as­
signed feedback numbers, which appear on each article/
column and arealso listed here.Thesenumberscorrespondto
those on the feedback card opposite this page. On the card,
please check the box which honestly represents your opinion
of each article or column.

Dowe really read the feedback cards? You bet! The results
are tabulated each month, and the editors take a good, hard
look at what you do and don't like. To show our appreciation,
we draw one feedback card each month and award the lucky
winner a free one-year subscription (or extension) to 73.

To saveon postage, why not fill out the Product Report card
and the Feedbackcard and put them in an envelope?Toss in a
damning or praising letter to the editor while you're at it. You
can also enter your QSL in our QSL of the Month contest. All
for the low, low price of 25 cents!

Feedback# Title Feedback# Title
1 Welcome Newcomers 16 Review: Uniden Bearcat
2 Never Say Die BC100XLT
3 QRX 17 Above and Beyond
4 Home-Brew : 30 Meter Trap 18 Homing In

for AV-4 19 Ask Kaboom
5 Review: AEA AT-300 20 Hamsats
6 Home-Brew: 12 and 17 Meter 21 Tech Tips

Dual-Band Beam 22 New Products
7 Home-Brew: Kaboom Micro Keyer 23 RTTY Loop
8 Review: Kenwood TS-680S HF 24 Index 9/89
9 Home-Brew: 3/4 Inverted " U" 25 Ad Index

for 160m 26 QRP
10 Ham Profiles 27 Special Events
11 Home-Brew: The Hamfester 28 73 International
12 Vertica l Antennas at HF 29 Letters
13 Home-Brew: Safari Specia l 30 Ham Help
14 Home-Brew: Beefing Up 31 Dealer Directory

the Unide n 32 Barte r 'n' Buy
15 Book Review: Power Suppl ies 33 Propagat ion

and Microprocessors
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Number 11 on your Feedback card

The Hamfester
This unit gives you easier and long er range

HT communications in crowds.

by Rev. Kenneth D. Wells NM9P

Figure 2. Hamfeste r wiring diagram

The Better Way

Some of my buddies bought
boom mike headsets. They looked
like just the solution, so I priced
one on my next trip to the ham
equipment dealer. Wow! $55! I'm
basically cheap, so nix the head­
set. "-

Soon, however , I noticed that
K-Mart was selling a boom head­
set telephone for $20, which soon
dropped to less than $14! The
phone consists of a boom mike
"';ith a single earpiece. It connects
to an interface box by means of a
miniature stereo plug. BINGO!
All I needed was another interface
box and I could use the headset for
both telephone and ham radio. (By
the way, it works nicely as a tele­
phone, but you need another
phone to do the dialing .)

I built the interface box into the
plastic case from a pack of breath
mints (about 50 cents in any gro­
cery store) . All I needed was a
mini-stereo ja ck , a center off

spring return DPDT
sw itc h , tw o short
lengths of RG-174 or
other shielded wire, a
miniature stereo plug,
and a subminiatur e
phone plug. I bought
these at Radio Shack .

Drill carefully into
the bottom of the plas­
tic case- the plastic
spl it s easi ly . Th e
switch fits perfectly
into the case (Figure

S HIELD 1). To install the jack,
drill or ream a hole
slightly smaller than
the jack diameter into
the soft plastic lid, and
pre ss in t he jack.
There is no room for a

RING

PLUGS
TO RADIO

TIP

, ~SWITCH

~~
Cf ¥ J
I 0 -::?

Figure I. Physical layout ofhamfester.

LID OF
MINT BOX../

TO MIKE INPUT

I
•
I
I
I
I
I
I
I
I
\,

....._----------

TO EARPHONE JACK

t
I

H amfes t seas on was ap ­
proachi ng quickly and I

needed a way to keep in touch with
my buddies (and the XYL) while
browsing through the flea market.
I hated the stabbing pains I got
when my rubber duck antenna
jabbed me in the side. Besides ,
range was not very good with the
antenna tucked neatly under my
armpit. There had to be a better
way. Here is how my solution
evolved.

At the Dayton Hamfest I found a
booth selling the Duckie Clip'", a
three-foot coax extension with a
spring clip, for about ten dollars .
You could make it for less than ten
dollar s, but buying this model
saves lots of time, and the con­
struction quality is excellent. With
this neat little item, I could clip my
rubber duckie to my hat, and leave
the HT on my belt. The cffcctive
communications range increased
greatly : Now my buddies and I
could find each other for lunch!

I clipped my speaker mike to
my co llar where I
could hear everything
on the frequency. Th is
worke d , but th ere
we re several prob­
lems. In a noisy loca­
tion, I couldn't hear
the tiny speaker. In a
quiet location, every­
one else could hear it
and gave me d irty
l o ok s . W he n eve r
someone called, I al­
ways seemed to have
something in my hand
th at ke pt me f rom
grabbing the mike and
answeri ng b a c k .
There had to be a bet-
ter way.
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ffi I VI£4' J
Hand-h elds Regular SALE
IC-2A 2-meters.. 289.00 25995
IC-2AT with HP.. 319.00279 95

IC-02AT/H igh Power 409.0034995
tG -04Af for440 MHz 449.00389"
IG-u2Af 2m(Speci,O 329.00279"

FREE Extra Battery! ...
Bp·23 600ma/ 8.4V _ NO CHARGE

With purchaseof le-u2AT

HOU RS . Mon. thruFri.9-5:30; Sat. 9-3
WAT$ lin es are l or Qu otes & Ordering only,
use Regular line lor oth er Inlo & Servi ce dept.

IC-u4AT 440 (Speci~O 369.00 19991

IC-2SA 2m HT . 419.00 36995

IC-2GAT 2m HTTIP 429.00 37995
IC-4GAT 440MHz, TT P 449.00 39995
IC-32AT 2m/440MHz 629.00 54995

IC-tZAT l w 1.2GHz FM HTffiP (SpeciaO 473.00 3499'

IC-12GAT l W 1.2GHz HT/ batt/cgr/TTP 529.0046995

A ircra f t b;md handheld s Regular SALE
A-2 5WPEP synth aircraft HT... 525.00 4799 \

A-20 Svnth. aircraft HT w/VOR.. 625.00 5699\

A ccessor ies fo r a ll ex cept micros' . Regular
BP-7 425ma h/ 13.2V Nicad Pak - use BC·35 79.00
BP-8 800ma h/8.4V Nicad Pak - use BC-35 .. 79.00
BC-35 Drop in desk charger for all batteries 79.00
BC-16U Wall charge r for BP7/B PS. . 21.25
LC- ll Vinyl case for Dlx using SP·3 20.50
LC-14 Vinyl case lor D! x using SP·7 /8 ..... . 20.50
LC-02AT LeathercaseforDlx mod elsw/ SP-7/S 54.50
A cc esso ries for tC and IC-O ser ies Regular
BP-2 425mahl7.2 VNicad Pa k . use BC35. . 49.00
BP-3 Ex tra Std. 250 mah/8 .4V Nicad Pa k . 39.50
BP-4 Alkali nebattery case 16.00
BP-S 425mah/10.SV Nicad Pek - use BC35 6500
CA-S 5/8 -wave telescoping2mantenna . 19.95
CP-1 Cighghter.plug/ coro lor BP3 or Dlx .... 13.65
CP-IO Battery separation cable w/cl ip .. 22.50
DC-I DC operation pak for standa rd models 24.50
MB-16D Mobile mtg bkt for all HTs.. 25.99
Le-2AT Leather case for standa rd models.. 54.50
RB- l Vin yl wa terproof radio bag.. 35.95
HM-9 Speake r microphone 47.00
HS- lO 800m microphone/ heeoset. 24.50

HS-lOSA Vox unit for HS-lO& Deluxe only 24.50
HS-I OSB PH unit for HS-I O.. 24.50

SS-32SM P Commspec Sz.toneencod er . 27.95
For other HT Accessories not li sted please CALL
Rece ivers Regular SA LE
R-71A 100kHz to 30MHz receiver $999.00 8699 ~

RC-ll Infrared remote controller.. 70.99
FL-32A 500 HzCWfilter.. 69.00
FL-63A 250 HzCW filter (1st IF) .. 59.00
FL·44A SSB filter (2ndIF) .. 178.00 15995
EX-257 FM unit.. 49.00
EX-310 Voice synthesizer.. . 59.00
CR-64 High stability oscillator xtat 79.00
SP·3 External speaker .. - 65.00
CK-70 (EX-299) 12V DC opto n .. 12.99
MB-12 Mobile moun!........... ..... 25_99

R-7000 25MHz-2GHz rcvr ($peciaO ..... 1199.00 99995
RC-12 Infrared remote controller. . 70.99
EX-3l 0 Voicesvnthesize r.. 59.00
TV-R7000 ATVunit.. 139.0012995

AH-7000 Rad iating antenna.. 99.00
R-9000 100KHz-2GHz all-mode rcvr ... 5459.00 4699

*Large Stocks*Fast Service*Top Trades
atAES®

* Closeout Speciel . . .
le-900A Transceiver controller With UX-29H
2m125Wand UX-39A 220125Wband units.

P~ck~ge • $9499 5

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Cal! for our Quofe Today!
AES®*Om32 Yem in Am/eo;R~dio

UX-19A 10m lOw band unit..; 299.002699'
UX-29A 2m 25w band unit,. . 299.00269 95

UX-29H 2m 45w band unit. 349.00 31995

UX-39A 220MHz 25W band unit.. .. 349.0029995

UX-59A 6m l Ow unit.. 349.00 31995

UX-129A 1.2GHz 10Wband unit.. 549.0049995

le-I200A l Ow 1.2GHz FMmobile.. 699.00 5999\

IG-2500A 4401l 200MHz FM mobile 999.00 869"
IC-32IOA 25w2m/440 FM/TTP .. 739.00649"
AH·32 2m/440 Dual Band antenna.. 39.00

AHB-32 Trunk-lip mount.. .... 35.00
Larsen PO-K Roof mount.... .. 23.00
Larsen PO-TlM Trunk-lin mount. . 24.70
Larsen PO-MM Magnetic mount.. 24.70

RP-1510 25w2m repeater 1849.00 1649
RP-22 10 220MHz 25w rptr (Sfl"i,O.. 1649.00 1399
RP-1 21O 126Hz lOw99 ch FMrptr. ... 152900 1349

VHF/UHF base m u lt i- m od es Regular SALE
IC-275A 25w2m FM/SSB/CWw/ ps .. 1299.00 1099
IG-27SH 100w2m FM/SSB/CW 139900 1199
IC-375A 25w220 FM/SSB(Cf,,,,,V 1399.00 799"
IG-475A 25w 440 FM/SSB/CWw/ps 1399.00 1199
IG-475H 75w440 FM/SSB/CW 1599.00 1369
IG-575A 25w6/ 10m xcvr/ ps (Speci,O 1399.00 1129
IC-575H 100w6/ lOm xcv r 1699.00 1499

VHF/UHF/1.2 GHz Mo biles Regular SALE
IG-47A 25w440 FM/TTPmic (Cf,,,,,V 549.00369"

PS-45 Co mpact 8Apower supply.. 145.0013 495

UT-16/ EX-388 Voice synthesize r.. 34.99
SP -10 Slim -line external speaker.. 35.99

IC-28A 25w2m FM, TTPmic (Speci,O 469.00 379"'
IC-28H 45w2m FM, TT Pmic 499.00 43995

IC-38A 25w220 FM, TTP rmc ... .. 489.003490'

IC-48A 25w440-450 FM, TTP rmc. . 509.00 449"'
HM-14 Extra TTP microp hone . 59.00
UT-28 Digital code squelch 39.50
UT-29 Tone squelch decoder 46.00
HM-16 Speaker/ microphone 34.00

IG-228A 25w 2mFM/TTPrue (Speci,O 509.00429"
IC-228H 45w 2m FM/TTPscan mic . 539.00 47995
IC-448A 25w440FM/TTP mic .. 509.00 449"

UT-40 Pocket beep function . 45.00
le·900A Transceiver controller 639.00 56995

Due to the size of the lCOMproduct line, someaccessory
items arenot listed. If youhave a question.please call. All
prices shown are su bject to change without notice.

o
ICOM~=---.J

IC-781 Xcv r/Rcvr/ ps/tuner/scope ... . 6149.00 5295
IC-761 Xcvr/ Rcvr/ ps/tuner (CfosefJlJQ 2699_00 2295

HM-36 Sca nninghand microphone 47.00
SP-20 Ext. speaker w/audio filter . 149.0013995
FL- lOl 250 Hz 1st IFCW filter... 73.50
FL-53A 250 Hz2nd IFCW filter.. 115.00 10995
FL-102 6 kHzAMfilter. 5900
EX-3lO Voice synthesize r. 59.00

IC-75IA s-te no xcvrl.l-30 MHzrcvr 1699.00 1469
PS-35 Internal power supply. . 219.00 19995
Fl-63A 250 Hz CW filter (1 st IFI.. 59.00
FL-52A 500 Hz CWfilter (2nd IF).. lt500 109"
Fl -53A 250 HzCWfilter (2nd IF) .. 115.00 10995
FL-33 AMfilter 49.00
FL-70 2.8 kHz wide SSB filter.. . 59.00
RC-10 Externa l frequencycontroller 49.00

IC-735 HF transceiver/ SW rcvr/mic 1149.00 99995

PS-55 External power supply 219.00 19995
AT-150 Auto. an tennatuner (SpeciaO 445.00 36995

FL-32A 500 Hz CW 1IIIer 6900
EX-243 Electron ic keyer unit 64.50
UT-30 Tone encoder... 1850

IC-725 Ultra com pact HFxcvr/SW rcvr 949.00 82995

O th er Accessooes Regu lar SALE
IC-2Kl HF so lid state amp w/ps 1999.00 1699
IC-4KL HF 1KWout si s amp w/ps.... . 6995.00 5999
EX·627 HF auto. ant. selector (SpeciaO 315.00 26995

PS·15 20A external power supply.. 175.00 15995
PS-30 Systems pis w/ cord, Gpin plug 349.00 3199\
MB Mobile mount. 7351751AI761A.. 25.99
SP-3 Externa l speaker.. 65.00
SP-? Small external speaker 51.99
CR-64 High stab. ref. xtal for 751A .. 79. 00
PP-1 Speaker/patch 179.00 16495
SM·6 Desk microphone....... ... ... ... 47.95
SM-8 Desk mic - twocables, Scan .. 89.00
SM- 10 Compresso r/ graph EQ, 8 pin mic 149.00 13995
AT-IOO loOW Bband auto. ant. tuner.. 445.00 38995
AT-500 500W9-band auto. ant. tuner . 589.00 51995
AH-2 g-bano tuner w/ mount & whip . 758.00 68995
AH-2A Antenna tuner system, on ly... 559.00 49995
GC-5 World clock (SpeciaO 91.95 6995

Accessories for IC-765. 781. 725 - CALL-

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohio WATS 1-800-362-0290

O~t1~de 1-800-321-3594

Oraer lOll rree: 1-lJUU-55lJ-U411 ..,w;.con.;nf~8b~~2~~~a;:;.M.'rOAr.a)

AMATEUR ELECTRONICSUPPLY~
4828W. Fond du Lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES®BRANCH STORES~ Associate Store

OR LANDO, Fla . 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO,lIIinois 60630
621 Commonwealth Ave. 1898Orew Street 1072N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (407) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N Milwaukee Avenue

Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

1~io~,'1-800-327-1917 No Nationwide WATS ~~~~i~: 1-800-634-6227 1,1i~~1: 1-800-621-5802



(Numbers with "RS" are fro m Radi o Shack)

Parts List

Pa rt Source Cos t

HS I Headse t Te lephone K-Mart $13.88
Jl Miniat ure Ste reo Jack AS 274-249 $ 0.80 (2 for $1.59)
J 2 Miniature Stereo Plug AS 274-284 $ 1.10 (2 for $2 .19)
J3 Subminiature Phone Plug AS 274-290 $ 0.75 (2 for $1.49)

LAYERS S I DPDT C .O. Sp ring Return AS 275-637 $ 3.69OF
TAPE Shielded Mike Cable AS 278-752 $ 3.29 for 30 feet

"Duckie Clip" Hamfest vendo r $ 9 .95
Case (Tic-Tac Mints) Grocery store $ 0 .45 (including mints)

Tota l Cost: $33.91

Stereo Headphone Discount Store $ 4 .95 (plus or minus)
Ml PC-Mo unt Electret Mike AS 270-090 $ 1.39 (sale pr ice $0 .99)
Heat Shrink Tubings AS 278-1627 $ 0.26 (7 for $1.79)

i$
~

r
r
r,,

PAPER
CLI P

Figure 3. Hamfes ter pocket clip, madefrom a
jumbo paper clip.

Total Cost(without Phone): $26 .63

J got most of these parts during sales at Radio Shack, so they were much cheape r.

Figure 4. /fyou can 't find the boom mike at K-Mart . . . home-brew it!

Convenience

This headset is also very handy for public
service communication at parades, walk-a­
thons, etc . ·The headphone keeps conversa­
tions private and does not disturb others.
Hands are now free to write , browse, eat, or
bandage knees . The extra three feet of height
and clea r shot for the antenna really increases
communication range. As an added plus,
N09N in Vincennes discovered that when
wearing the typical "baseball cap" (with call
sign and club emblem, of course) the mike
may be pivoted up unde r the bill and it still
works like a champ . Evide ntly the bill re­
flects the sound back into the mike much like
in a PZM microph one. Many people may be
unaware that you have a mike at all, and
wonder why you keep talking to yourself!

I have had a lot of fun with this headset
combo. The best fun was show ing it off at the
loca l ham club meeting and hear ing all the
oohs and aahs from fellow club members!
After all, " I built it myself! " m

Rev. Kenneth Wells NM9P is President ofthe
Old Post Amateur Radio Society and Pastor
of the Wabash United Methodist Church in
Vincennes, Indiana . Contact him at 212 West
Central , Greensburg IN 47240.

RG-174 COAX

116 GAUGE WIRE ELECTRET ELEMEN~\

cc------>.·~
L HEAT SHRINK TUBING

Packet Radio forum at Dayton and listened to
my buddi es make the lunch date , without
missing a byte!

Home-brew a Headset

If you can't find this headset telephone, or
one like it , you can build your own using a
cheap set of stereo headphones. Fi rst , build a
boom mike using a 99-cent electret element
from Radio Shack. Use RG-1 74 or other
small shie lded wire for the feed line, and
place a length of 16 gauge wire alongside it
for stiffness (Figure 4).

Encase the works in heat shrink tubi ng.
Use two or three concentric short lengths of
heat shrink right next to the mike elemen t.
Thi s gives a neat tapered look and adds to the
strength of the assemb ly . Leave afew inches
of the 16-gauge wire exte nding from the
shrink tubing and twist it to the headset band.
Then, just cut off onc of the earphones and
use the rema ining cable to connect to the
boom mike . Voi la! A headset and boom
mike . You can use either side for the head­
phone, just remember to wire the jack on the
interface box accordingly .

I have constru cted seve ral of these headsets
and used them in diffe rent configuratio ns on
my ICOM IC-745 on the low bands. They are
a joy during contests, but describing that
needs anot her article!

nut, but the soft plastic gr ips the jack tigh tly
enough.

Following the wiring diag ram in F igure 2,
connect all wires before the final insta llat ion
of the switch and jack. Cut a notch into the lid
just large enough for the cables to fit through .
Hold the lid closed with a layer of electrical
tape. Bend a jumbo paper clip into a folded
" U" and fasten it to the interface box with
another layer of electrical tape (F igure 3).
Now the box will hang nicely on a shirt
pocket or belt .

My HT, a Kenwood TR-2600, switches
differe ntly than other HTs . The earphone
con nects to a submi niatu re plug . I wired
this st raight thro ugh. The mike is wired to
the ce nter connection of the mi niature
ster eo plug . T-R switching occ urs whe n
the ground of the mike jack is connected to
the ground connection of the earphone jack .
The DPDT swi tch ensures that both the
center conductor and the ground of the mike
are completely disconnected from the circu it
when in standby . Otherwise, leakage through
the electret mike causes the transmitter to
key up.

Adaptations

You can use this mike and interface box
with other hand-held rad ios . Just change the
plugs to match your rig. The {COM IC-2AT
uses the subminiature plug for mike input and
miniature plug for the earp hone . You may
need to solder a 33k resis tor across the cable
at the switc h to maintain a good key-up of the
transmitte r. Some radios need it, others
don 't. If yours works fine without it, leave it
out. Be sure that the resistor is soldered on the
mike side of the swit ch and not the radio side ,
or the rig will be constantly keyed up. This
will get you a dead battery and lots of en­
emies.

Communication is now just a flip of a
sw itch away. {can hearthe gang calling, even
in a noisy room, and I don't disturb other
people in a quie t room . I even sat through the
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Your users will be thunderstruck by
the outstanding patch and auto­
dialer, with room for 200 phone
numbers . The talking S -meter will
let them check their signal strength
in to the repeater . Re mo te base
support for up to six bands a llows
linking your repeater to others. Plus
s u pport for pocket pagers and a
bulletin board.

Your technical crew will light up
when they see the built-in keypad
and indicators. And the ease of
hooku p with shielded DIN cables.
With pots and DIP switches easily
accessible at the rear of the unit .

Rugged. capable , easy to hook u p .
The RC-96 Repeater Controller - an
enlightening experience for yo ur
repeater.

IF YOU BUY, SELL
OR COLLECT OLO RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
FREE SAMPLE COPYI

Antiq ue Radio's Largest Monthly Magazine
Articles - Classifieds - Ads for Parts & Serv ices .
Also: Early TV, Ham Equip., Books, Telegraph,

Ar t Deco, 40's & 50's Radios & more...
Free 20-wordad each month. Don't miss out!
s-Mont h: $11. 1-Year: $20 ($30 by 1st Class)

A.R.C., P.O. Box 802·E5, Carlisle, MA 01741
CIRCLE 271 ON READER SERVICE CARD

advanced
computer
controls, inc .

The '96 is tough. A three-terminal
ga s discharge tube across the phone
line and transient s u pres sor s on
each input and output signal stop
lightning from taking your sys tem
down. The '96 is so well protected
tha t its pr oven performance in the
field a llows u s to offe r two yea r
wa rranty coverage which includes
damage caused by lightning!

You'll hear thunderous applause
when you install a '96 controller on
your repeater. Remote programming
will let you ea sil y make changes to
your repeater from anywhere with­
out a trip to the hill. Change codes ,
autodtal numbers, IP and tail
me ss a ges and more , wi th reliable
storage in E2PROM memory .

ace
CIRCLE 1 ON READER SERVICE CARD

2356 Walsh Avenue, Santa Clara , CA 95051 (408) 727·3330

Flash! The RC-96 Repeater Controller two year warranty now
includes lightning coverage.

How often have you asked yourself, " Where did I see an
article/review on that rig?" Or wanted to locate a fabulous
article but could remember only the name of theauthor and/or
callsign?

Now you have an excell ent resource-73 ' s compiled Index
for 1988. This is a complete listing of all of our reviews,
features, and columns, and a complete keyword li sting for
every issue fromJanuary through December 1988.

The index is available in a primed format, on an MS-DOS
5'..1 " floppy disk (ASCII format), or by direct upload (have
your credit card number ready). Thehard-copy is two dollars.
and the floppy costs I' ve. Uploading costs five dollars at 1200
baud, and$7.50 at 300 baud. Sendyour check or money order ,
along with your nameand address . to:

1988 Index
73 Magazine

WG E Center, 70 Route 202N
Peterborough , NH 03458-1194

73 in 1988

a
ICOM

MODEL
SG·100F
$429.95

deli vered

SYNTHESIZED
SIGNAL GENERATOR

MADE IN
USA

MISSION CONSULTING, INC.
MISSION COMMUNICATIONS
1 1903 Alief-Clodine SUIte 500

HOUSTON. TEXAS 7708~

WEHAVEEXPANDED ANDNOW STOCK
MANYNEWPRODUCTS. WE CARRY'

AEA, ALiNCO, AMECO, AMP SUPPLY, APHA DELTA, ANTECO,
ARRL, 8&8 INSTRUMENTS, BARKER &WILLIAMSON,BENCHER,
BOMAR, BUTTERNUT, BEE, CUSHCRAFT, COMMU NICATION
SPECIALISTS, CRB RESEARCH, DAIWA, DIAMOND, HENRY,
HUSTLER, HAMRADIO, INTL. CRYSTAL, INTL. WIRING&CABLE,
KANTRONICS, KACHINA, KENPRO, KDK, KLMlMIRAGE, LUNAR,
LARSON,MOBILEMARK, MFJ, NEUTECH, NCG, NYE,PERIPHEX,
aST, RF INDUSTRIES, RADIO PUBLICATIONS, RADIO AM.
CALLBOOK, SAMSON,SPI-RO,SMILEY ANTENNA, SANTEC,SYN.
TEXTILES, 73MAG, STANDARD, TAD, TEN·TEC, VALOR,VECTOR,
GORDONWEST,WEll, YAESU, ANDICOM.
In house service available. (7 13) 879 .7764
Juslwrite,orgive us acaffl Telu 166872 MCON UT

CIRCLE 187 ON READER SERVICE CARD

VANGUARD LABS
196-23 Jamaica Ave., Hollis, NY 11423

Phone : (71B) 468-2720 Mon.-Thurs .

" 15 - 30 - 60 unp@600voItAC/DCratings
" Ge nderlca! All COIIDCctorS malt.
"Polarity iI determired when multiple poles an: u ... mhIed.
" Carmot be mated inconectiy!
• Silver pl.,=d<:o<4ac1lmean low ~isIanoc(600 micro

""""""""• Buy to UlCmble, crimp and/or solder.
• Dowta.iI. uscmbly allows "su.cking " multiple poles."

=dod.

Powerpak 15 - 4 or 30 - 4
with 2 red & 2 black poles

('2." shipping and handl ing up to.50 pU ."1O min. cnb)[F}] DislribUled By: Relghcon Systems
I ¢ 626 S. Blue Sky Dr., Ceda r City, UT 84720

Deale r Inquiries werccrre (801) 586 -2302

CIRCLE 7 9 ON READER SERVICE CARD

Tired of looking for power connectors
for all those r igs?

The PowerPole* system is for you!
Shack to mob ile j ust Plug & Go!

=::~:~-.

- Cove rs 100 MHz to 199.999 MHz in 1 kHz steps w it h
thu mbwhee l dial- Ac curacy +1- 1 par t pe r 10 mi l·
lion at all frequenc ies - Internal FM adjustable from
o to 100 kHz at a 1 kHz rate s Ext ernal FM input ac­
cep ts tones or vo ice - Spurs and noise at least 60 dB
below carrier - Output adjustable from 5-500 mV at
50 Ohms - Operates on 12 Vdc @ Y, Am p - Avai lable
tor immed iate de livery - $429.95de livered _ Add-on
accessories avai lab le to extend freq range , add infi­
nite resol ution, AM, and a prec is ion 120 dB attenua­
tor - Call or write fo r detail s - Phone in your order as
fas t CODshipment.

CIRCLE 347 ON READER SERVICE CARD
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Number 12 on your Feedback card

Vertical Antennas at HF
-Part 1-

This tutorial uncovers surprising facts
about vertical HF antennas.

by Stan Gibilisco W1GV

where L is length in feet and f is frequency in
MHz.

above abou t 10 MHz because of grou nd loss,
but , as the freq uency is lowered . the surface
wave reach es further and further from the
transmitting antenna. While surface-wav e
propagation is lim ited to the radio (line -of­
sight) hor izon above 10 MHz, a high-pow ­
ered (l .5 kW output) station may be heard at
distances of about 50 miles at 7 MHz, 100
miles at 3.5 MHz , 150 miles at 1.8 MHz , and
200 miles in the standard AM broadcast band
in the daytime, all when there is little or no
sky-wave propagation .

Thi s is why antennas for sta ndard AM
broadcast are almost always vertical! They
radiate vertically, so that surface-wave prop­
agation is optimized for maxim um coverage
during daylight hours .

At freq uencies above 10 MHz, there is
little difference in coverage betwe en vertical­
ly and hor izontally polarized wave energy ,
all other factors being equal.

Longer Skip Length

Vertical antennas (at frequencies below
about 10 MHz) often prov ide good radiation
at small angles relative to the horizon, which
often enha nces DX. A vertical antenna \4­
wavelength high, fed against perfe ctly con­
ducting ground, will usually radiate most of
its energy at an angle of less than 45 degrees
with respect to the horizon.

DXers like this becaus e, the lower the an­
gle of radiation from an antenna , the greater
the single-hop .sky-wave propagation dis­
tance will be , requiring fewer hops to reach a
given distant point. The upshot is that a signal
travels a greater terrestr ial distanc e with less
attenuation.

Horizontal antennas must be at least 'h
wavelength off the ground to obtain the same
low-angle characteristic s as a well -designed
and installed quarter-wavelen gth vertical an­
tenna.

Table I shows approximate heights of a 1,4

wavelength verti cal antenna, based on fre­
quenc y (MHz) . Heights ar e shown for the
amateur bands at 160, 80/75 ,40, 30,20,15 ,
and 10 meters. Lengths arc shown for bottom
and top band frequencies , except in 30, 20
and 15 meters. The general formula is :

L ~ 230/f

EA RTH

EARTH

EM WA V E- - - - - -

/
/

/

HORIZONTAL /
AN T EN NA

VERTICAL .....-./
ANTENNA /"

~ w ~ 4 0 50 60 ro 8 0 9 0

A NT ENN A H EIGHT. DEG RE E S

tion , however, the ground doesn't short cir­
c u i t , b ut actuall y a ssi st s E-M field
propagation over its surface (see Figure 1) .

This effect is ver y slight at frequencies

/

/' /E M WAVE

/

Figure I. Electromagne tic waves fr om (aJ a
horizontal antenna, and , (bJ a vertical ante n­
na. Thispattern holds truef or wave energy up
to 10 MHz.

Figure 2. Radiation resistance as a fun ction
ofheight fo r a vertical radiator over perfectly
conducting ground. Thef eedpoint is assumed
to be at the base of the antenna. (aJ shows
heights f rom 0-150 electrical degre es. (bJ
shows them only fro m 0-90 electrical de­
grees .

The Misunderstood Vertical
Ham s often disparage HF verticals . They

c ritici ze them as antennas that " radiate
equally poorly in all directions, " that require
an extensive ground-rad ial system to get out
at all, and that are too noisy for reception.

Well , there ' s more to the story than the
blanket statements abo ve suggest . When
properly set up, verticals-eve n those with­
out rad ials-are fine performers on both
transmit and receive. This two-part tutorial
will serve to separate fact from fiction . But
first , a little background .

Polarization

An electromagnetic wave, as the name sug­
gests , has two components- an electric (E)
wave and a magnetic (H) wave. These com ­
ponents propagate in plane s 90 degrees to
each other. When we talk about the polariza­
tion of a wave, we typically mean the E-wave
orientation . A vert ical antenna radiates E-M
waves whose E-fie lds are mostl y vertically
polarized. It also receives most effectively
when the incoming signal is vertically polar­
ized.

In free space, the attenuation presented by
a vertical antenna when the incoming signal is
horizontally pola rized is 30 dB . In practice ,
however, many factors serv e to alter signal
polariza tion . When the wave is a ground
wave , then hills , telephone and electric
wires, steel-frame buildings, and even trees
refract E-M waves and rotate their polariza­
tion. (Note , though , that they do not signifi­
cantly absorb wave energy at HF-regard less
of the polarization.) The ionosphere also ro­
tates the HF wave around its propagation
axis, altering its polarization and so causing
the sky wave to arr ive back to Earth with
vary ing polarization. This is why a horizontal
antenna works for recep tion of sky-wave sig­
nals that have bee n tran smitted originally by a
vertical antenna , and vice versa.

Low Band HF Ground Wave

So, you can see that sky-wave propagati on
for vertically and horizontally polarized sig­
nals at HF differs little. Howe ver , the surface
wave-a signal that tra vels using the ground
as a conducting circuit- is limit ed to line-of­
sight for horizontally polariz ed HF signals.
Th is is because their E-M fields are short-cir­
cuited by the ground . With vertical polari za-
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9 Autry
Irvine. CA 927 18
(7 14 ) 458-7277

INSIDE VIEW - RS-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY· HIGH QUALITY· RUGGED· RELIABLE·

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
• SOUDSTATEELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-125 VAG
• FOLD-BACK CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 vae ± 0.05volts

from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDG)
• CROWBAR OVER VOLTAGE PROTECTIONonall Models • RIPPLE Less than 5mv peak to peak (full load &

excepl RS- 3A. RS-4A. RS-5A. low line)
• MAINTAINREGULATION & LOW RIPPLE at tow line input • Alsa ava ilablewilh 220 VAC inpul vollage

Voltage
• HEAVY DUTYHEAT SINK. CHASSIS MOUNT FUSE
• THREE CONDUCTORPDWERCDRD
• ONEYEAR WARRANTY· MADE INU.S.A.

RM SERIES

MODEL RM-35M

RS-A SERIES

MODEL RS-7A

RS-M SERIES

19" X 5'14 RACK MOUNT POWER SUPPLI ES

Continuous ICS' Size (IN ) Shipping
MODEl Duly lAmps] IAmp sl Hx Wx D WI. (Ibs.(
RM-12A 9 12 5V4 x 19 x 81f., 16
RM-35A 25 35 , 51J4 X 19 X 12Y2 38
RM-50A 37 50 5% x 19 x 12% 50

• Separate Volt and Amp Meters
RM- 12M 9 12 5% x 19 x BV. 16
RM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 50 5% x 19 x 12% 50

Continuo us les ' Size fiN] Shipping
MODEL Duly lAmp s] lAmp s] H x W x 0 WI. (Ibs.!
RS-3A 2.5 3 3 x 43;.1 X 5% 4
RS-4A 3 4 33/. x 6% x 9 5
RS-5A 4 5 31h x 6Va x 7% 7
RS-7A 5 7 3% X 6Y, x 9 9
RS-7B 5 7 4 x7 lf2 X 103;" 10
RS-10A 7.5 10 4 x 7V2 x 103/. 11
RS-12A 9 12 4lh xBx9 13
RS-1 28 9 12 4 x 7V2x10 3,4 13
RS-20A 16 20 5 x 9 x 10% 18
RS-35A 25 35 5 x 11 x 11 27
RS-50A 37 50 6x 13%x l 1 46

Conlinuous ICS' Size (IN) Shipping
MODEl Duly (Amps) [Amps( HxW x D WI. (Ibs.!

• Swttchabtevolt and Ampmeter
RS- 12M 9 12 4% x 8 x 9 13

• Separate volt and Amp meters
RS-20M 16 20 5 x 9 x 10% 18
RS-35M 25 35 1> x 11 x 11 27
RS-SOM 37 50 6 X 133/4 X 11 46

VS·M ANDVRM-M SERIES • Separate Volt and Amp Meters . Output Vo ltage adjustable from 2-15volts« Current limit adjustablefrom 1.5 amps
to Full Load

*ICS-Inlermitlent Communication Service (50% Duty Cycle5min. on 5 min. off)

RS-S SERIES • Built in speaker

ICS· Size (IN) Shipping
(Amp.I HxWx D WI. flbs.(
@13.8V

12 4% x 8 x 9 13
20 5 x 9 X 101J2 20
35 5 x 11 x 11 29
50 6x13%x11 46

35 5 1J~ x 19 x 12 1/~ 38
50 5 1/~ x 19 x 121/~ 50

Size (IN I Shipping
H x W x 0 WI. (Ibs.!

4 x 71/2 X 10aJ.. 10
4 x 7% x 1Qa/4 12

4112 x 8 x 9 13
5 x9x 10V2 18
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37 22 10
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VS-20M
VS-35M
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MODEL
RS-7S
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• Variable rack mountpower supplies
VRM-35M 25 15
VRM~50M 37 22MODEL VS-35M



Figure 4. Ground-plane antenna in which the radials do double duty as
guy wires. There should be at least three of them.

Figure 3. A half-wave vertical antenna without radials, assuming
fai r-to-good earth conductivity. You need 10 install radials on this
system if the ground conducts poorly.
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The term " effective ground" refers to the
physical locat ion of the radio-frequency
ground plane . With perfectly condu ct ing
ground this would of course be the surface of
the Earth in the.vicinity of the antenna . If a
vertical antenna has an extensive system of
radials, then the effective ground is the sur­
face (a plane or cone, usually) described by
the web of radials.

For a ground-mounted antenna fed at the
base or anywhere else along its height , con­
sider the surface of the Earth as the effective
ground location, disregard ing minor irregu­
larities, even though the conductivity of the
ground may be poor . The primary difference
between poo rly conducting ground and a sur­
face with near-perfect conductivity is in the
loss resistance and in the ability (or lack of
ability) of [he ground to provide a mirror
image ofthe antenna for gain purposes .

A radial system for efficiency is necessary
in the case of a quarter -wave antenna, and for
omnidirectional gain in the case of a half­
wave antenna. Installing ground radials is
mandatory for u -wavc efficiency if the soil

EARTH

tN SULATOR~

RA DI A L
0. 2 5 WAVE LENGTH~

Eff ( %) = 100(371
(37 + 15))

~ 100 (37152 ) = 7 1
percent

Interestingly , this
total resistance RT =
520 means that the
a nt en na , at re so ­
nance , will show a
perfect I : I SWR wit h
520 coaxial feed . We
might add a system of
100 radials, each Jh
wavelength long , to
this antenna and re-
duce RL virtually to
zero ; then Rr = 370
and the e ffici e nc y
would be 100 per-
cent, but the SWR
would rise to 52/37 or
1.4 : I . The extra loss
caused by the imper ­
fec t mat ch o n th e
feedline would be less
than the minimu m
loss detectable, even
if the listener were
expecting it. But the
loss caused by an effi-
ciency of 71 percent
as compared with 100
percent would be 1.5
dB, a quite noticeable
amount .

Suppose now we
put a hal f-wavelength
radiator in place of
the quarte r -w ave-
length, and install a
matching transformer
for the feedline. The
rad iation res istance
of this radiator will be
very high , probab ly
at least 6000 a nd
most likely even more than that. If the loss
resi stance is st ill 150 and we assume
RR = 600, then :

Ground Planes

A good ground plane is desirable for any
vertical radiator because of the reflected im­
age it provides . This " image antenna" pro­
duces low-angle omn idirectional gain, espe­
cially for a half-wave antenna. In this case the
" image antenna" and the actual antenna act
like a 2-element collinear array , producing 3
dB power gain over a half-wave radiator
worki ng against poorly conduct ing ground
(Figure 3).

Eff (%) = 100 (6001600 + 15)
~ 100 (600 1615) ~ 96 perce nt

By installing the radials, we gain only 0.2
dB or so- not perceptible even if the listener
were expect ing it.

The above shows that a good ground isn 't
critical for half-wave radiators, but is very
desirable for quarter-waves , for improving
antenna radiation efficiency.

Eff (%) = lOORRI
(RR+RL)

When Ground is Important

A good , highly conductive ground system
is essential if a quarter -wave resonant vert ical
antenna is to perform well . This doesn 't al­
ways hold true, however, for a half-wave
vert ical antenna, the other common type of
vertical antenna.

The ground reflects electromagnetic ener­
gy . Ideally the ground would act like a copper
plate- that is, as a perfect conducto r and
reflector-but this is not true of real earth.
Salt water comes closest to the ideal; and
black earth and fresh water are also fairly
good . The conductivity of sandy and rocky,
dry soil is the poorest , scarcely better than
no ground at all . You can impro ve ground
conductivity by bury ing radial wires a few
inches below , or stringing them along, the
Earth ' s sur face.

Your antenna should have as high a radia­
t ion resistance as possible compared to the
ground resistance , since the higher that ratio ,
the greater the proporti on of the wave energy
entering the antenna/grou nd system that radi­
ates into the atmosphere. You can achieve
this favorable ratio by 1) designing your an­
tenna system to have a greater radiation resis­
tance, 2) by reducing your ground resistance
or 3) both . Clearly, a good , low-resistance
grou nd becomes more important as the radia­
tion resistance of an antenna decreases.

It is a fascinating concept, but we will go
into only enough detail to graph the radiation
resistance as a function of antenna height in
electrical degrees (Figure 2a,b) .

For a base-fed vertical. the radiation resis­
tance increases with the height of the antenna
element. Note that for a vertical 90 degrees
(IA wavele ngth) high , the radiation resista nce
is about 370 . For an antenna 180 degrees (V2
wavelength) high, the radiation resistance is
very high , on the ord er of hundreds or even
thousands of ohms, depe nding on the ratio of
conductor diameter to conductor length.

As alluded to above , the efficiency- the
amount of wave energy radiated into the at­
mosphere - of a vertical , base-fed antenna
depend s on the ratio of the radiation resis­
tance to the total resistance in the antenna
system. The total resistance . RT equals the
sum ofthe radiation resistance RRand the loss
resistance RL. The value of R L is determined
by the conductivity of the ground in the vicin­
ity of the antenna, and by loss in the antenna
conductor and the feedline. In most antenna
systems the conductor and feedline loss is less
than 10, but the ground loss may be much
greater. It is not at all unusual for the ground
resistance to exceed the value of 370 . This
means that it is qu ite possible for a quarter­
wave vertical antenna to have an effic iency of
less than 50 percent.

The form ula for antenna efficiency , Elf, is:

For example, suppose we have a quarter­
wave ve rt ica l antenna with a loss resi­
tance of ISO. Then RL = 15 and RR = 37,
accordin g to Figure 4 . We calculate:
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PRIVATEPATCH V,Duplex8000

AMERITRON AUTHORIZED DEALER

[ICQ.MJ
IC-R71A,751A,781, 28NH, 38A, 48A, Micro2f4,
R-7000, IC-765, IC-375A, 275AIH , 3210A,
475AfH, 735, IC-901, IC-228H, IC725

TUNERS STOCKED:
NYE MBV-A 3 Killo w all Tuner

For the best buys in town call:

212-925-7000
Los Prec ios Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

TCH
CES -S,mp lex Aotop atch 51O·$ A w.n Patch FM
Tra nsceive r To You r Tel ephone Grea t For
Telephone Calls From Mob ile To Base.SImple
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Rad io s for Business,
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call for great pr ices!

SANGEAN Portable Short wave Radios
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Long-range Wireless
Telep hone for expo rt in stock

MIRAGE AMPLIFIERS
ASTRON POWER SUPPLIES

Saxton Wire & Cable, lnt'l Wire

OPTO KEYERS STOCKED

FT-767GX, FT-757GXII, FT-747GX ,
FRG-SSOO. FT-736R, FRG-9600,
FT-4700RH, FT-212/712RH, FT-470

YAESU ICOM ~~~~~~~j~ ~;~~ Vl00, U400
FT·23173f33 IC2ATf12AT MAXO N MOTOROLA

FT411-811 IC02A T/32AT YAESU,'F TH2005I2007
FT-1903/11 23 JC2I4GAT UN IDEN, REGE NCY , KING.

FTH-2QQ5f700 IC-A2IU16 MARINE ICOM: MS, M56, M700
AVIATION IC« ~: A20 H.T" TA~I

AMP LIFIE RS
STOCKED:

RF Concepts
Mirage

TE Systems

KITTY SAYS: WEARE NOWOPEN 7 DAYSA WEEK .
Saturday & Sunday 10 to 5 P.M.

Mo nday-Friday 9 to 6:30 PM Thurs. to 8 PM
Co me to Barry's fo r the best buys in town.

Computer Interf aces
Stocked: MFJ-1270B,
MFJ·1274, MFJ-1224, AEA
PK·88, MFJ-1278, PK-232
W/FAX

ANTENNAS
A-S,AES,Cusncratt, Hy-Gain,
Hustler, KLM, MElZ, Mosley,
Urban,MODUBLOX, TONNA,
Butternut,Multi·8and

EIMAC
3·500Z
572B,6JS6C
12BY7A &
6146B

BIRD ~

Wattmeters &.a..-L:~l~
Eleme nts ~'~ '
In Stock ;r

METRON
KWHFMobile

Amplif ier

Stocked

May We Help You With the Best in Commerc ial and
Amateur Radios? Lew W2BIE, Toni, Kitty WA 2BAP,
and Jan KB2RV.
SEEYou Sept. 17th-UMA RC, Old Westbury , NY

Professional
Soldering
Station
48Watts

$79

Alpha Delta
Products
Stocked

VoComlMiragelAlinco
To kyo Hy-Power/TE SYSTEMS
Amplif iers &
5/8 l-H T Gai n
Antennas IN STOCK

MICROLOG-ART 1, Air Disk,
SWL, Morse Co~a::c::h _

KENWOOD

TS440S/AT, R-SOOO, R-2000 , TS-940 SlAT, 1 M
231N431A, TM-2570A/50N 30A, TR-751A , Ken­
wood Serv ice Repair , TM-731A, TS-711/811A,
TM35 30A, TH205AT, TH215 A, TM-621A, TM­
321A, TS140S, TS6808, RZ-1, TS-790A.

BudwigANT.Products

NEl-TECHDVK-100DigitalVoiceKeyer
flUKE77,83,85,87Mullimeters

Media Mentors­
Am ateur Radio Course

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
AN TENNAS

MAIL ALL ORDERS TO: BARRYELECTRONICSCORP" 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANALST.)

N Y k COt I LARGEST STOCKING HAM DEALER
ew or I 'II S COMPLETE REPAIR LAB ON PREMISES

"Aqul S8 Habla Espanol "
BARRY INTERNATIONAL TELEX 12-7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Mond ay - Friday 9 A.M . to 6:30 P.M. Thursday to 8 P.M.
Satu rday & Sunda y 10 A.M. to 5 P.M. (Free Parking)

IRT/LEX-" Spring SI. Sta tion " . Subways: BMT­
" Prince St. Station " . IND-" F" Train-Bwy Station"
Bus: Broadway #6 to Spring SI. Path-9th St.l6th Ave .
Station .

COMM ERCIAL RA DIOS
STOCKED ; ICOM, Motoro­
la , MAX ON , Standard ,
vaesu . We serve munici­
pallt ies, businesses, Civil
Defense, etc. Portab les,
m o bil es , b as e s, r e­
peaters..

A LL

SALES
FINAL

We Stock: AEA, AARL, Afinco, Ameco, Ameritron, Antenna Specialists,
Astatic, Astron, B&K, B&W, Bencher, Bird, Butternut, CDE, CES, Cushc raft,
Daiwa, Eimac, Henry , Heil, Hustler, Hy-Gain, Ieom, KLM, Kanlronics , Larsen,
MJF , J .W. Mille r, Mirage , Nye , Palomar, RF Products, Saxton , Shur e,
Tempo, Ten-Tee, TUBES, Yaesu, Vibroplex, Duplexers , Repeaters, Scan­
ners, Radio Publications , Uniden , Kenwood , Maxon, RFC.

WE NOW STOCK COMMERC IAL COMMUNICATIONS SYSTE MS

HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

CO MMERCI A L R A D IO S .to c ked & . ervlced o n preml.e. ,

Amateur Radio Courses Given On Our Premises, Call
EXDo r t Orders Shipped Immediately. TELEX 12·7070

FAX: 212-925-7001
CIR CLE 41 ON READ ER SERVICE CARD



Figure 5. Four radial -less vertical antenna systems : (a) a center-fed vertical dipole; (b) the
[eedline runs up through the center ofthe lower tube section ofthe vertical dipole; (e)a vertical
Zepp , rhe half-wavefed with open -wire line ; (d) a variation ofthe Zepp . commonly known as the
J-pok. .
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COAXIAL FEEO

1--- -0.2 5 WAV E

c)

- 0. 5 WAVE

I*- - PARALLE L - WI RE
FE E D LINE
(ANY LE N GT H)

COAXIAL FEED

poorl y conducts . They are still more c ritical
for inductively loaded (short) vert ical s.

Radial Systems

How many radia ls docs a ground-mounted
antenna requ ire? This depen ds on the type of
soil and the availa ble space for installing the
radials . Broadcast stations on the standard
AM band usc upwards of 100 radial s, all lh
wavelength . As a rule , at least four lA-wave­
length radi als are standa rd for a quarter -wave
ground-mounted ve rt ical ante nna, and at
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0 .25 WAVE

COA XI AL FEE D

least four 'h electrical wavelength for a half­
wave vert ical antenna. Ge t them at least as
close to that as possible. To a poi nt, you can
make up for radial shortness by adding more
of them .

It does n't matter from an electrical stand­
point if the radials are buried or laid on the
surface or even strung a few feet above the
surface. Nor does it matter if the wires are
insulated or bare .

Sometimes radial systems are desig ned for
multiband quarter-wave vert ical antennas , in

which two or more radials are insta lled for
each band . With a ground-mounted antenna
this is a misconception- the more the merri­
er , and make them all at least 'A wavelength
and preferably 'h: wave length for the lowest
freq uency used .

The Above Ground-P lane Antenna

A vertical antenna doe s not have to be
mount ed at ground level. In fact , there are
advantages to mounting a lA -wave vertica l
well above the surface. If such an antenna is
at least J,4 elect rica l wave length above the
grou nd , just two or thr ee rad ials allow gCXKi
radiation efficien cy . Guy wires may doub le
as rad ials in this installation (see Figure 4).

Cut the radial s at 1,4 wavelength at the oper­
ating band . Fo r multiband antennas , as
above , install at least two radials for each
band, and space them apa rt (ideally) equa lly
around a circle . The best slant angle for these
radials is 45 degrees , as this gives a feedpoint
impedance of nearly 520, prov iding a gCXKi
match to most com mon coax ial cab le .

For ground-plane ante nnas installed less
than 1,4 wavelength above the ground at the
lowest frequency used , add four radials for
those bands at which the height of the feed­
point is less than LA wavelength, eight at Vs
wavelen gth , and so on. In other words, add
" n" radials for the band that is less than
" l /n " wavelength above the ground. This
will give near 100 percent effic iency for a
quarter-wave verti cal antenna at all operating
freq uencies .

If a half-wav e vertical antenna is placed
above the surface , the radials should be reso­
nant at 'h. wavelength . The height above
ground is not too import ant , but try to make it
at least l,4 wavelength . Use at least two radi­
als for this arra ngement.

Vertical Antennas Without Radials

For an end-fed, qua rte r-wave conductor to
work well in most situations , you need rad i­
als . Some configurations, howeve r, don 't
require the m . Figure 5 gives four such
examples .

At (a) , a half-wave dipo le is simply turned
on its end. The feedline, either balanced or
unbalanced , comes away at a right angle to
the antenna-that is, horizontally- for a dis ­
tance of 1..4 wavelength or more. If you use
open-wire, low-loss line , you may ope rate
this antenna on all bands that are integral
multiples of the frequency at which the anten­
na is 'h wavelength, and obtai n resonance .
With a wide-ra nge tuner , this antenna loads
on all frequencies down to that at which the
whole antenna is 'AI wavelength .

At (b), a half-wave antenna is fed by run­
ning coaxial cable up inside the lower 104 ­
wave section. Th e outer conductor of the feed
cable con nects to the lower " sleeve" and the
inner conducto r connects to the top section.
Thi s is esse ntia lly a ground-plane antenna
with the radials folded down into a vertical
cylinder that completely surrounds the feed
cable. It presents a feedpoint impedance of
about 700 at the frequency where the whole
rad iator is V2wavelength.

Continued onpag e 46



r--- Discover - - --,
CAR O LI NA WINDOM

SO-10M
Use tr an smatch
132 ' overall
Matching XFMR
Un e Iso la to r
Vert Radiat or
Coax fed

Rugged new baluns
Full ,an g" 01Hf , VHf

mobil" .....'''nnas.ducks . ", i, e ,
co . ... p"rts , line . iOCCe5sories.

r-~~804·484·0140==:
CARO LI NA WI NDOM

SlETHE RE\1EW IN DEWl&R'88iJ MAGAZViE
Enthusiastic users say it's the best wire antenna . Outper ­
forms....-ireantennas previouslyused. Knock-you-socks-off
performance on 80-10. AS70 beam?

(f you hear one, YOU'll want one.
Made with pride by the RADIO WORKSin VA/USA

THIS MONTN'S GOOOlE FROM THE CANDY STOREIH D C r ICOM IC·725 $809.90
.:....-........k'_ "' ''·" '''''~' '' ; ' '''' ' '~ " · \SEPTE MBERONLYj

M\IJLAIlSA\'I\GS 0 .. HMHXlll, ICOM,Y~f.~, HH;AJ ~, A Ll~CO, £TC.
Al.l. I. T,O.

AU\lU ALR·f:T ~~l. !IO

OVE Klt1IISH~M R. . ....T£II ITl' MS IN STOCK, "'ILI'K(Ct:SC~~1I FOlI Mt.ESTO~

~"f"'<"oIo ...H~M "' I l'i

U XIK' NG FUR $t)M ETlUNG NOT .JST1<l:r'! C~ I.L OR ....a rrt.

ROSS DISTRIBUTING COMPANY (P.o. BOK234)
78 South Slate street, Preston. Idaho 83263

~URS' TlIeW1-frday9~t~~~~0050edS3L& Su'I.
CIRCL£ 2 54 ON READER SERVICE CARD

PAY TV ANDSATELLITE DESCAAMBLING
NEW... 1989EDITION.. . NEW

The newest systems . oerameters.ueo-cos. harassmenl ,
and ccuoterrreasores being used by and against cable ,
wireless, and satellite operators, New original jntor ma­
te n S15.95 Pay TV Vol. 1 $14 .95. Volume 2 $12 .9 5.
Experiences with VC 5 12 .95_ MDSlMM D$ Handbook
59.95 . Build Sate llite Systems Unde r $6OCI 512. 95. An y
31$28 or 61$42 . Scrambl ing News Monthly 524.951yr.
Sample S3 . SCrambli ng News Year 1 (200 pages)
S22 .95_FR EE New Fall Cata log'

Scrambhng News, 1552A Hertel Ave., Buffalo,
N.Y.14216 COD's 716-874-2088

CI RCLE 36 ON READER SERVICE CA RD

~ 1989 CA LL DIRECTORY ~
(On microfiche)

Call Director y • • • • • • • • ... . . •. $8
Name Index • • • • • • , • • . •• . • • • • 8
Geographic Index •• • •••• ••• .•• 8

All three - $20
Shipping per order $3

BUCKMASTER PUBLISHING
... Mineral, Virg inia 23117 /.
..,. 703:894·5777 800:282-5628 ~

CJRCLE 7 ON READ ER SERVI CE CARD

T RAN 5 FOR MER 5
a uali ty Custom made to Order

low and High Voltage-Now up to 36 00 VA.

al Ameri ca's Bes t PRIC ES

SOFT LIGHT MFG . CO.
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..
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2·20'/ at 2A
12V a' 1A
SV a t3A
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•

2 " ' 5W.. lo\.
·2 11-'W . 'A
iOf. .. JOV.II " )

."" 5~ " :v.

DT, l mV""M. Delayed Sw..p, DC01lS.. , v"" loI ooe M OO, r
O.T., lmV..ns. oe OI" ., v.. ! Mo<leTrigo.r, AU.... g
O.T., l mV. en• . Delaye" S.. . . p, DC0 11..,. AI!Mag
O.T., 2mV . eM, DeloyM Swe.p, CRT fl' &<lou '
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O.T.. lmV. en, . Del.y"" Swoep. CAT Read.,...!, DVM. Ceun,er
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$835

50MHI Logic Probe LP-700
Logic Pulu r LP-600
Your Choice $23

SCO PE PROBES
p., 65MHI.lx, 10. S19.95
P·21 00MHI.l •. 10x S23.95
Fil' ~I I JCO~' with
flNC OD~neclllf

TRIPLE POWER SUPPLY XP-62D

Assembled s65

'" $ 45
0.00-. .. ". _011 ......... f<r
~__.f"""""""
g,a,t _ .. ..W\a

V·223 20MH z
V·~ 22 4llM Hz
V·'23 <IOMH,
v.eec OO"'Hz
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V·l1 00A l 00 MH,
V·l 1 ~ lloOMH,

• ••

XP·755

$249

• 6" CRT
• Built In

componen t test&<

• TVSync

•

SOLDERINGSTATION
T~t_

.i.IiiRi. II St...

U $99. -­M·3500 M·4500 0=- T_';;:
J'"O'Vi' $125 . "I ~' $175 ~ OIl
.l'Jl. ao<y .1»... ..,.,., . 0-- _

Wide Band Signal Generators

SG-9000 $129

35MHz Dual Trace Oscilloscope

~~~Ift $495,.;;: MO-1252
• High Ivmlna nce 6" CRT
• t m.. Sensltl.i ty
• 6KV A.cce lerat ion Vo ltage
• 10ns Rise Time
• X·Y Ope ratio n ' Z Axis
• Dela yed Triggering $ ""e<!P

Top qua lity scopes at I . e ry l.uOflllt>le pri«o, Cor1tllins a ll des ired fea ture s. Two h , l Olleroees. diag rams a<1d man ua l. Two ya, r gu a rant ee.

Four-Function Frequency Cou nters
f -1OD lZOMIi

$179
f -100D UGIi

Freq ue nc y Pa rlod Tot~ $259
Self CMck wit h High Statlilil ed Crysta l O.en
Osc illa tor, 0 digit LEOdl s P l a"yl:'l~!'I':!r.

:r. . • •

.iii....!'"--- List $560

San $141

20MHz Dual Trace Oscllloscope
All Hitach i sc op"" inclUde probes, schematic s
a nd Hitach i's 3 yur gva ra nty o n parts and
tabor, Man y accessories ava llaDle lor all
scopes .

AC Clamp-On

~
current Adapter

ST-265
$25

().l000A AC
Wo rks wilh
mosl OMM

().2OVat ' '''
1)-20'/ at 1A
5Vat~

Full, Regu la."", SIlor. C''''''' ' pro'ItC'e<I.. ,.~

2 l '"'' Co"'.• J s.~,.,• •~oOh..
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3_95
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516E2 DC Supply, solid-state
unit powers S-line from 24-28
VDC input; 24 Ibs. sh.
Used ...$49_50

Part No.
Pl-259 /USA
83-1SP,lOSO
83-82 2
Pl-2591ST
UG- 175
UG-176

UG-21OIU
UG-21BIU
99 B /PIN

Description
UHFMale Phenolic. USAmade
PL·259 pnencuc, Amphenol
PL·259Teflon, Amphenol
UHFMale Silver Teflon,USA
Reducer forRG-58
Reducer for RG-59& MINI S

NMale RG·B, 213, 214,Delta
NMale RG-B, 213, 214,Kings
NMale Pinfor 9913 . 9086. 8214
fits UG·21D/U& UG·21BIUN's

UG-21D19913 NMale for RG·8 with 9913 Pin
UG-21B19913 NMale for RG·8 with 9913 Pin
UG-146A/U NMale to 50·239,Teflon USA
UG-83BIU NFemale to PL·259, tenonUSA

" THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

516F2 SUPPLY

Prices F.O.B. Lima, 0, • VISA, MASTERCARD Accepled
Allow lor Shipping ' Write lor 1989 Catalog

Address Dept. 73 • Phone 419/227-6573

THE R.F . CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD 20877

(301) 840-5477
PRICES DO NOT INCLUDE SHIPPING

PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%

UPS C.O.D. ADD $3.00 PER ORDER

CIRCLE 115 ON READER SERVICE:CAR D

CIRCLE 15 0 ON READER SERVICf CARD

THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS AND COAX"

Collins516F2 Power Supply
for S-line transmitters;
cov't surplus. With tubes
5U4 & 5R4. cabinet, andca­
bles. 34 Ibs. sh WI.
Used $99.50
(Forchoice of cabinet emblem. add $10.00)

516 F2 without cabinet and tubes, 23 Ibs. sh. INC­
516F2, used ..... ... .... ...$69.50
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Num ber 13 on yo ur Feedback card

Safari Special
Get on 20-10 meters with this portable, inexpensive,

and easy to build vertical dipole.
by Jay Lath am N4UQT

D o-it-yourself antenna projects are tech­
nically and financially feasible for most

hams- they 're the mainstay of amateur con­
struction. Here ' s a simple 10 meter vertical
dipole that started as an illustration in Doug
DeMaw's WIFB's Antenna Notebook . The
vertical dipole, an ordinary dipole whose ele­
ments arc oriented vertically rather than hori­
zontally, does not need a ground screen, but
it' s physically twice the height of a quarte r­
wavelength vertica l antenna.

I needed an easily transportab le 10 meter
antenna that could be erected quickly in any
location. Horizontal dipoles and other wire
antennas are fine if sufficient space and tall
trees are available as supports. But, if you
don't know what the terrain is going to look
like, you need a " put up anywhere" antenna .

WIFB 's Antenna Notebook example shows
wire dipole elements attached through stand­
off insulators along a 16' long , pressure treat­
ed 2" x 4" stud . Th e idea is straightforward
and the antenna is easy to build, but it' s rather
heavy, and in my opinion has little eye ap­
peal . In spite of that, it obviously fits the bill
for Field Day. With this in mind, I set off to
the local hardware store to gather materia ls
for my versio n of the vertica l dipole- the
Safari Special .

Birth of the Safari Special

Hardware stores have always been a source
of inspiration for me. Many of my roughly­
conceived construction projects took definite
shape as a result ofthe many components and
mater ials on the store shelves .

I found what I needed in the corner of the
stockroom: 8' long sections of l " OD alu­
minum tubing , just waiting to be fashioned
into a 10 meter antenna! The rest of the pro­
ject came to me as I carr ied the tubing toward
the checkout counter . Why not slide the tub­
ing over 7'8" wooden dowels , making the
antenna virtually self-supporting? I bought
two dowels, one for the center support of the

44 73 Amateur Radio • Septembe r, 1989

Feedpoint of the Safari Special vertical
dipole. The wooden dowel has been painted
to protect it from the weather.

upper and lower elements , and the other as an
insulating base support for the entire antenna.

Easy Tear Down/Put Up

The dowels are 3' long , fit neatly into the
aluminum tubing, and are easily removed for
disassembly and transportation . Sand the
dowels and spray them with acrylic enamel or
some other nonconductive waterproofing
material before final assembly, to prevent the
wood from swelling and becoming stuck in
the tubing . I also plug the open end of the
upper element to keep water out.

Slip the aluminum elements onto the center
dowel to a depth of appro ximately one foot,
on each end of the dowel. This one-foot sepa­
ration between the uppe r and lower elements
provides enough space between the legs of
the dipole to adjust the antenna to resonance
before attaching the coax connector .

To tune the antenna to resonance. slide the
dipole elements closer together or farther
apart until you achieve a minimum SWR.
Once you achieve resonance, secure the alu­
minum elements ,to the dowels with JhH long
No.3 wood screws, right through the metal
and into the wood .

The remaining hardware includes two 9"
lengths of No.6 bare copper wire for con­
necting the antenna elements to the coax con­
nector, l- Ih" stainless steel hose clamps to
hold the copper wire tightly to the elements,
and a simple bracket (made from a ceiling
light fixture) to serve as a mount for the coax
connector .

On Safa ri

I mounted the first Safari Special at my
QTH with an inexpensive chimney mount. A
second Special was attached to the top of an
8' high , free standing 4" square post in a
friend 's backyard . In other locations (where
there aren' t any chimneys, pipes , or posts),
I set up the antenna in the sand, dirt or rocks,
and guyed it at center wit h heavy duty



uniden®
$12,000,000
Scanner Sale

***Uniden Radar Detectors***
Buy the f inest Uniden radar detectors from CEltoday.
TALKER-T Unid&n talking radar detector .. $184.95
RD7·T Un iden visor mount radar detector 599.95
RD9-T Un;d&n - PassPOrr size fadar de tect or $114.95
RD9Xl -T Uniden ' mlcroM size radar detector $144.95
RD25·T Uni den visor mount radar det ector $54.95
RD500-T Ufliden visor mount radar detector $74.95

***Facsimile Alachines. I'ttones***
FAX33ao-T Pacl&1Fax machinewith phone $1,099.95
XE750-T UnidenCordless Phone with speaker 599.95
XE55C-T Un;den Cordless Phone. . . 579.95
XE300-T Unidan ccru eesPhone . . $69.95

*** Extended Service Contract ***
If you cc rcneee a scannel, CB. radar det ecto r or cordless
phone fromany store in the U.S. Of Canadawithin the test ae
days. you can oet up to three years of extended service
contract fromWarrantecn.This servce extenaion planbegins
a fter the manufacturer's warranty expires. Warrantech will
pertorm all necessary labor and will nol Charge lor return
shipping. Extended serviCecontracts arenol retundableand
applyonly to theorigInalpurchase,. Atwoyearextendedcoo ­
tractona mobileor basescanner iS$29.99 al"lCllhreeye,1rs is
$39.99. For handheld scanners, 2 years is $59.99 and 3
yearsis$79.99.For raear eetectcrs. fwc vears is$29.99. For
CBradios,2 years is $39,99. Forcordlessphones.3 years i$
534,99. Order your exlended service connect loday.

OTHER RADIOS AND ACCESSORIES
BC55XLT·T Bearcal 10 Channel scanner . . . $114.95
BC70XlT·T Bearcal 20 channel scanner $159.95
BC175XlT·T Bearcat 16 channel scanner $156.95
R2060- T Regency 60 channel scanner $149.95
TS2-T Regenc y 75 Channel scanner. . . . . .. . . . . . 5269.95
UC1Q2·T Regency VHF 2 ch. 1 Watt transceiver $114.95
BPS5-T Regency 16 amp feg. power supply $179.95
BP205·T Ni-Cadbatt.pack lor 6C200/BC100XLT $49.95
88-T 1.2 V AA Ni-Cad batteries (set ot eight) 517.95
FBE-T FfeQLlency Direcl ()()'for Eastern U.S.A. $14.95
FBW-T Frequency DirlJ(:IOry for Western U.SA. 514.95
RFD1-T Great lakes FreqLlency Direclory $14.95
RFD2-T New England Frequency Directory 514.95
RFD3-T Mid Allantic Frequency Difectory 514.95
RF[)4·T Southeast FreQuency Dtrec tery . . $14.95
RFDS-T N.W & Northern Plains Frequency Oir $14.95
ASo-T Airplane Scanner Oire<:tory $14.95
SRI=-T Survival Radio Frequency Olreclory $14.95
TSG-T "t op Secret" Registry of U,S. Govt. Freq, $14.95
TTC·T Tune in on telephone cane.. . $14.95
CBH-T Big CB Handbook/AMlFMlF reeband $14.95
'rrc -rtecnncues tocInlerCeptingCommunicalions $14.95
RRF·T Railroad frequ en cy directory 514.95
EEC-T Embassy & Espionage Communications $14.95
CIE-T Covert Intelligence. Elect. Eavesdropping $14.95
MFF·T Midwest Federal Frequency etrectorv $14.95
A60-T Magnel mount mobile scanner antenna $35.95
A70-T Base station scanner antenna $35.95
A1300-T 25 MHz.- l .3 GHz oiec coe antenna $109.95
USAMM-T Mag mount VHF ant wI 12' cable $39.95
USAK-T >,i," hole mount VHF ant w/ 17' cable . .. $35.95
Add$4.00 shippingforallaccessoees orderedat thesametime.
Add $11.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE
To get 'he f.slosl de lllf." from e El of any scanner,
send or phone your order directl y 10 our Scanner
Distributio n Center:" Michigan residents please add 4%
sales tax or supp ly your ta x 1.0. numbe r. Writte n pur'
chase orders are accepted from approved government
age ncies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availab ility,
acceptan ce and ver ificati on. All sales on accessories
are fina l. Prices , terms and specifi catio ns are subject to
chang e without not ice. AUprices are In U.S.dolla rs.Out
of stock items will be placed onbackorde rautomatically
unless CEI is instructed diHerenlly. A $5.00 addit iona l
handl ing fee will be charged for an orders with a
merchandise total under $SO.OO. Shipments are F.O.B.
CEI warehouse in Ann Arbor. Michigan. No COD's.
Most it ems listed have a manufacture r's warranty . Free
cop ies of warrant ies on these products are available
by writing to CEI. Non-certified checks require bank
clearance. Not responsible for typog raphica l errors .

Mail orders to: Communications Electro n­
ics~ Box 1045 , Ann Arbor. M ich igan 4 8 106
U.S.A. Add $ 11.00 cer scao oertcr u.e. s .ground
sh ipping and handling in th e con tin e ntal U.S.A.
Fo r Canada, Puerto A ic o, Hawa ii. Alaska, or
APO/ FPO delivery, s h ip p ing charges are three
times co n t in e nta l U.S . ra tes. If you have a
Disc ove r. Vis a, American Ex press o r M aster
Ca rd, you may call and place acredtt card o rd e r.
5% su rcharge for billing to Ame rican Exp ress .
O rd e r toll -f ree in the U.S. D ia I 80 o- U SA- SCA N.
In Canada, d ial 800-2 2 1-3 475. FAX a nytime,
d ia l 313-97 1 '6000. If y ou are o u tside the U.S.
o r in M ic h igan d ia I313-9 73 -8888. O rder tod ay .
Scanner Dist ribut ion Center'" and ceuoacs are trade­
marks of Commu nicat ions Electronics Inc.
Sale dates 3/8/89 - 9/30/89 AD __03088 9_T
CopyrightCl1989 Communicat ion s Electronlcslnc.

For credit card orders call

1-800-USA-SCAN

4~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Products Division
P.O. Box 1045 0 Ann Arbor,Michigan4 8106·1045 U.S.A
For orde rs call 313-9 73 'B868 or FAX 313·9 71·6000

CIRCLE 121 ON REAOER SERVICECARD

BC760XLT
800 MHz.

mobile scanner
SPECIAl!

*** Uniden CS Radios ***
The Un id e n line of Citi zens Band Radio transceivers is
style d to compliment other mobile audio equ ipment.
Uniden C8 radios are so reliable that they have a two
year limited warranty. From the feature packed PRO
810E to the 3 10E handhe ld, there is no bett er Cit izens
Band radio on the market today.
PR0310E-T Uniden 40 ce. Portable/Mobile CB $63.95
PR0330E-T Unid&n40 Ch. Remote mount CB $104.95
PR0500D-T Unlden 40 Channel CB Mobile .. _ $38.95
KARATE-T Uniden 40 channel rescue radio $53.95
GRANT·T Uniden 40 channel SSB CB mobile $166.95
MADlSON-T Uniaen 40 channel sse CB base $244.95
PC122·T UnidlJfl40 channel sse CB mobile $119.95
PR05 10Xl -T Unidlln 40 channel ce Mobile $38.95
PR0520Xl-T Uniden 40 Channel CB Mobile 556.95
PR0530 Xl·T Unlden 40 channel CB MQbile $79.95
PR0540E-T Uniden 40 channel CB Mobile 597.95
PR064 0E-TUnidrm40c hannel SSBCB Mobile S 137.95
PR0710E·T Uniden 40 channel CB Base $119.95
PR0810E·T Unlden 40 channel SSBCB Base $174.95

Bearcat!' 200XLT-T
List pr ice $509.9 5/ CE price S254.95/SPECIAl
12-Band. 200 Chann.1 • 800 IIH~. Handheld
S..,ch • Limit. Hold _ Prio,lt, • Lockoul
f-feq uancy ' ,1np6; 29,54, 118-174.406' 512. 806-95 6 MHz­
Exclude s 823.9875-84 9.0 125 and 868.9875- 89 4.0125 MH z­
The Bealca! 200XLT sets a new standard fo r han d­
held sca nne rs in pertcrmance and dependabi l ity .
Th is full featured un it has 200 programmable
cha nnels wi th 10 sc ann ing banks and 12 band
coverage. If you wan t a very si mi la r model wit hout
the 800 MHz. band and 100 c hannels. order the
Be 100XlT·T for only $189 .95 . Includes an tenna,
ca rryi ng cas e wi th belt loo p, ni-cad batt ery pack,
AC adapter and earphone. Orderyour scanner now.

Bearcat®800XLT-T
List price $549 .9 5/CE p rice 5259,95/SPECIAl
1:Z-Sand, 40 Channel _ No-cryalal acanne,
Prlo,ily control e Search/Scan _ AC/DC
Bands: 29- 54, 1 18- 174, 406-5 12. 806-91 2 MHz.
The Uniden 800XLTreceives 40 channels in two banks.
Scans 15 channels per second. Size 9W' x 4'h" x 12'h ."
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT·T Is available lor $178.95 .

Bearcat'" 145XL-T
Li s t p rice $ 189 .95/ C E p r lc e 5 9 4 .9 5 / SPECIAL
IO-Sand, 18 Channel e No-cryalal scanner
Priorily conl,ol e W••ther search e AC/DC
B a nds: 29-5 4.136-1 74, 406-512 MHz.
The B ea rca t 145XL is a 16 channel, prog rammabl e
scanner covering ten frequen cy bands. The unit features
a buill -in delay function tha t adds a three secon d delay
on all channels to preven t missed transmissions. A
mob ile version called the BC560XLT·T featuring pri­
ority. weat her search, channel lockout and more is
available for $94.95. CEr s packag e price includes
mobile mounting bracket and mobile power co rd.

President!' HR251 O-T
Lis t pr ice $499 .95/CE price S239.95/SPEC IAl
10 lIeler Mobile Tranacei".r e Digital VFO
Full Band Co"erage e AII-"'ode Operalion
Backlllllquid cryst., displey e Aula Squelch
RIT e PreprGflrammed 10 KH~. Channels
Frequ&ncy COl'erage: 28.0000 MHz- to 29.6999 MHz.
The Pre s id ent HR25 10 Mobile 10 Meter r ranscefver
made by Uniden. has everylhing you need for
amateur rad io co mmu nicat io ns. Up t025 Watt PEP
USB/LS B and 25 Watt CW mode. Noise Blanker.
PA mode. Digital VFO . Bu ilt-in S/AF/MOD/SWR
meter. Chann el swi tch on th e micr ophone, and
mu ch more! The HR2510 lets you ope rate AM. FM.
US B, LSB or CW. The dig itally synthesized frequen­
cy contro l g ives you maximu m stability and you
may choose ei ther pre- proq rammed 10KH z. chan­
ne l s te ps. or use the bu ilt-in VFO for steps dow n to
100 Hz. There's a lso A IT (Receiver Incrementa l
Tun ing) to g ive you pe rfec tly tune d signa ls. With
receive scann ing. you ca n scan 50 c hannel s in any
one of fo ur band segme nts to f ind ou t where the
acti on is. Order yo ur HR25 10 from CEI today.

NEWl President'" HR2600-T
List price $599.95 / C E pri ce $299.95/SPECIAL
10 Meter Mobile Transcei"er e New Fe.tures
Deli very torm isnew product Is scheduled forJune, 1989.
The new President HR26 00 Mobile 10 Meter Trans­
ce ive r is s lmi lar to th e Uniden HR25 10 bu t no w has
repeater oHsets (100 KHz .) and CTeSS encode.

Uniden Corporation of America has pur­
chased th e co nsumer products line of Re­
gency Electr onics Inc. for $1 2,000,000. To
celebr ate th is purchase, we're hav ing ou r
larg est scanner sale in history! Use the
coupon inthis ad for big savings. Hurry...offer
ends September 30, 1989.

***MONEYSAVINGCOUPON***
Get specia l savings on the scanners
listed in th is coupon. This co upon must
be in cluded with your prepaid order.
Credit ca rds. persona/checks andquan­
tify discount s are excl uded from this
offer. O ffer valid on /yon pr epa id orders
mailed direc tly to Communications Elec­
tron ics Inc., P.O. Box f045-Dept. UN/6.
Ann Arbor. Michigan 48 106- 104 5 US.A
Coupon exp ires September 30, 1989.
Coupon may not be usedin conjun ction
with an y ot her o"er trom GEl. Coupon
may be photoco pied Add 1 11.00 tor
shipp ing in the continenta l U.SA.
Reg e ncy TS2·T • ••• • •• • •$259.95
Re gency IN F5· T • ••• • • . • • . S79 .95
Reg en cy R206Q.T1 • • .• •$114.95
Reg en cy UC10 2·T . • •. • •$109.95
Regency RH606B·T• . • • . $419.95
Regency RH256 B·T..•.. $294.95
Bea rcat 200XlT·T . .. . . . $249.95
Bearcat 100XlT·T • . • • . . $184.95
Bear c et 800XlT·T • .• . . •$249.95
Un lden HR2510·T • . • . . •$229 .95
Unlden PR0500[).T1 •.. • •$32.95

****VAI.UABI.E COUPON ****
Bearcart 760XLT-T
Lis t pr ice $499 .95 / C E pric e $244.95/ SPECIAl
1.2oBan~ 100 Channel. Crystal/ess e AC/DC
Frequencyrange:29-54,11B' 174,408-512. B06-956 MHz.
Excludes 823.9B75-849.01 25 and 868.9875-894.0125MHz.
The Bearcat 760 XLT has 100 prog rammable chan­
nels o rgan ized as f ive c hannel banks fo r easy use,
and 12 bands of cover age inc lUding th e 800 MHz.
band. The Bearcat 760 XLT mounts neatly un der
the dash an d co nnec ts d irectly to fuse block or
battery . Th e unit also has an AC ada ptor, fli p down
stand and te lescop ic antenna fo r desk top use. 6­
5/16" W x 1%" H x H," D. Mode l BC 590XlT-T isasi milar vers ion wi th out the 800 MH z. band for
only $ 194 .95. Order yo ur sca nner from CEI today.

NEWl Regency" Products
R4030-T Reg&ncy 200 en handheld scanner $254.95
R4020-T R&9&ncy 100 ch. handheld scanner $189.95
R4010-T Reg&ncy 10c hannelhandheldscanner $114.95
Rl600-TR&g&ncy 100 channel mobne scanner $244.95
P2OO-T Ref/M cy 40 channel CB MQbile $38.95
P210-T Reg&ncy 40 channel CB MQbile $56.95
P220-T Ref/ency 40 channel CB MQbile $79.95
P3OO-T Reg&flcy 40 channel SS6 CB Mobile 5137.95
P4OO-T ReglJflcy 40 channel sse CB Base 5174.95
PRl 00-T Rege ncy visor mount radar detector S54.95
PR11 0-T Regency-Passport" sree radardetector $114.95
PRl20-T R&gency·m icro" size radar detector $144.95
MP51OOXl-TR6f1ency40 Ch.marine transceiver $139.95
MP551OXl·TR&9llncy60 Ch.marine transceiver $159.95
MP6OOQXl·TR&glltlcy60Ch. marinetransceiver $209.95
MP2000Xl·T R&glln cy handheld marinetrans. $189.95

Regency'" RH256B-T
Ust price $7 99 .95/ CE price $29 9 ,95 / S PECIA l
fll CluJnnei e 25 Watt Transceiver e Priority
The Regency AH2 56B is a sixteen-channel VHF land
mobile transceiver designed to cove r any frequency
between 150 to 162 MHz. Since t his radio is
synthesized, no expen sive cry stals are needed to
sto re up to 16 freq uenci es without battery backup.
All rad ios co me wit h CTCSS to ne an d sca nn ing
capab ilit ies . A monitor and n ig hVday sw itch is a lso
standa rd. Thi s transceiver even has a pr ior ityfunc­
tion. The RH 256 makes an ideal radi o for any po lice
or fire departmen t volunteer be cause of its low cost
and high perf orman ce . A 60 Watt VHF 150- 16 2
MHz. ve rsion called the RH606B-T is ava ilable
for $429.95. A UHF 15 watt, 16 cha nnel version of
this rad io ca lled the RU1 56B·T is a lso available
and cove rs 450 ·4 82 MH z. but th e co st is $454.95.



Figure 2. Close-up ofthe Safari Special cen­
ter portion, showing connection deta ils.
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monofilament fishing line .
H possible, bring the feedline away from

the antenna at a right angle for at least one
wavele ngth. This is supposed to help prevent
the coax from distorti ng the antenna's om­
nidirectional radiation pattern . (I have no­
ticed no performance problems, however,
with bringing the coax offat angles somew hat
less than 90 degrees .)

I built the first Spec ial while still a Nov ice
operating solely on 10 meter s, over a yea r
ago . I was delighted to find out , now that I
have the Gene ral ticket . that a Ver satu ner
901 -B allows me to use the antenna on all
bands 20 through 10, and I have the log en­
tries to prove it! Entries include co ntacts with
Japan , Ala ska , Sweden, Brazil , Yugoslavia ,
Guyana , and many spots in between. Som e of
my buddi es have ca lled it the world 's uglie st
ham a ntenna , but the bottom line is: It works!
I' ve used it with great success atop mountain
ridges and on the seashore, as well as at
home. This neat five-ba nder (20, 17, 15, 12,
and 10 meter s) is easy to transpo rt by auto or
boat , and takes little time to assemble and put
on the a ir. It ' s also inexpensive- you can
build it fro m readily ava ilable ha rdware for
abou t $20 . m

Readers may reach the author at:Jay Latham
N4 UQT, Sequence Chairman, Broadcasting,
College ofloumalism and Mass Commun ica­
tions, University of South Carol ina, Colum­
bia SC 29208.

V. Wavelength Vertical Antenna Heights

Frequency (MHz) Height (feet) Height (meters)

1.800 128 38. 9
2.000 115 35 .1
3.500 65 .7 20 .0
4.000 57.5 17.5
7.000 32 .9 10 .0
7.300 3 1.5 9 .60

10.100 22.8 6 .94
14.000 16,4 5.01
21.000 11.0 3 .34
28 .000 8.21 2.50
29 .700 7.74 2.36

Continued froln page 42
At (c) , a half-wavelength radi ator is end­

fed using a collinear length of open-wi re line
or "twill lead . " A tuner must be at the t rans­
mitter end of the line . Th is antenna is in fact a
Zeppel in or " zepp" stood on end. Cut the
ve rtical radiator to as close to lh wave length
ofthc opera ting frequency as possible . Ideal­
Iy, bring the feedline away coll inearly with
the radiato r for at least 1,4 wave length , in
order to minimize feedline radiation .

At (d), yo u find an alternative method of
feeding the verti cal " zepp. " The stub of par­
allel -wire line is 1,4 electrical wavelength.
The lower end is short -circuited. and a coax­
ial line connects abo ut 1.6 of the way up from
the bott om. Adjust the exact tap pomt for the
lowest SWR on the coaxial line at the desired
ope ratin g frequency. Th is antenna is some­
times ca lled a J-pole because of its shape .

Again , though , radia ls enhance the opera­
tion of even these antennas . Add them at the
bottom e nd of the half-wave or ¥a-wave radi ­
at ing sec tion, and you' ll realize a gain of
about 3 dB at low angles (that is, in the hori­
zontal plane) in all d irections. as compared to
any of these antennas ope rated over poorly
co nducti ng soil with no radials. This doesn 't
affect the a nte nna 's e ff ic iency, j ust the
princ ipal rad iatio n angle, due to the phase
addition of the signa l from the actual radiato r
and its image , reflected by the ground plane .
Th e 3 dB gain is de rived at the expense of
power radiated at higher angles.

T here' s More to It than 1:1 SWR

Shorter radiato rs arc often used at 80 and
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160 meters with induct ive 10ad M

ing. T he main problem with
short radiators is in getting high
efficie ncy . The radiation resis­
tance drops very quick ly as a
radiator beco mes shoner than
1,4 wavel ength .

For exampl e, at 160 meters, a
26-foot vertical is 0 .05 wave­
length ele ct ricall y , o r 18 de­
grees of pha se . Interpolating
Figure 2b, we find the radiation
resistance to be abo ut 1.50 .
Th is holds true no matter how
much wire there is in the tunin g
or loadmg coils . If there is no
loss resistance , this antenna displa ys a purely
resistive impedance of 1.50 at resonance;
this mandates using a matching tran sformer
for a good SW R using 520 feed cable, and
ground loss must be minimi zed by an exten­
sive sys tem of rad ials .

Suppose we bu ild an inductively tuned
short vertical of this height for 160 meters
and find that the SWR is I : I with RG-8/U
coa xial cable at 1.800 MH z. We would be
delighted at our good fortune until we figur e
the antenna efficiency:

RT = 520
RR= 1.50

Err ( %) = 100(1.5/52)
= 2 .9 percent

In other words, for every 100 watts of
actual power reaching the feedpoint , only 2,9

watt s is radiated. whil e 97.1 watts is used up
in heati ng the Earth! There is absolutely noth­
ing we can do to increase the radia tion resis­
tance of an antenna except to make it longer
physically in term s of the porti on of a free­
space wavelength that it spans .

Don't be discouraged fro m using short ver­
ticals-they work well when you optimize
their effi ciency via dropp ing the ground re­
sistance. Recognize though that there is a
limit to how short you can make a " short"
radiator without some sacrifice in e fficiency.

Tune in next month for Part II of this verti­
cal anten na tutoria l, where I d iscuss tuning
coils and traps, useful band width , interfer­
ence , and low band DX considerations! m

Stan Gibilisco W1GV can be reached at 871
S. Cleveland Ave., St. Paul , MN 55lJ 6.



Widebond Preamp 10-1000Mhz

Dual GasFet lo w noise
preamplif ier for HF. UHF or VHF
systems . Just perfect for the R­
7000 . Ex cel l en t for Spec
A nalyzer s. Scanners, etc. Gain 20
Db +/- 1 DB. -3 Db at 2 & 11 00
Mhz. 1 Db compression of > 10
Dbm. Intercept poin ts >45 Dbm.
New shi pped price of only
$124.95. Pa. residents please add
6% sta te tax.

GTI Electro n ics
RD 1 BOX 272

lehighton. Pa. 18235
717-386-4032

CIRCLE 326 ON READER SERVICE CARD

RC·1000 IFrom
REPEATER ~~c~apute r

CONTROLLER Concepts

• Repeater Control • Autopalch
• Complete RX-TX-Phone Line Interface
• Intelligent CW ID • Auxilary Output > Easy
to Interface • Remote Base/Tape • Reverse
Patch · Tailbeeps • 12V AC/DC Operation
• DTMFDecoder with Muting· Telemetry

Response Tones· Programmable COS
Polarities • Detailed App licationManual

with schematics · gO-Day Warranty

Wired & Tested w/ rnanual ..... $239.95
Distributed by:

Communication Concepts
508 Millstone Or. / Xenia.OH 45385

513-426-8600 [VIS.- I

CIRCLE 3 4 8 ON READ ER SERVICE CARD

EXPLORE 40 YEARS OFMOBILEERING
IN THIS 116 PAGE COMPENDIU M

This boo k will help anyone , novice or expert,
put to gether an eff ici ent , top-n otch HF mobile
installatio n .
Everyon e think ing abo ut installing a mob ile
tr ansceiver from 10m FM to 100 w s s e should
read this book.

• l earn about Ihefascinating history of HF radio
from 1948 to tcoey.

* Read about early receivers that were fix-tuned
converters fed intoauto broadcast receivers.

* Hear about the introduction of the Gonset
super-G

* Explore discussions on safe power installation,
coil homebrewing and multiband antennas.

Send$10Shipping &handlinginclLJded 10:

DON JOHNSON W6AAQ
Bo x 595, Esparto, CA 95627

CAres.add6%saleslax

CIRCLE 359 ON READ ER SERVICE CARD

New From

ORION

TH E ROTATOR!
OR -2300 (Prototype show n)

Introd ucin g a new gener ati on in rotator s!
Ori on 's intense research and devel opm en t has
produced a rotato r for toda y and into th e
Tw enty First Century .

HIGH PERFORMA NCE FEATURES

• Proven Worm Gear Dri ve
• Compact- Fits Popular Tow ers
• Flex-M ount
• Bu ilt-In Thrust Bearing
• M assive Mast Clamp s
• Standa rd Hole Patt ern
• Self-Centeri ng Guide
• Stainless Steel Hard w are
• M ade In USA
• 1 Year Warranty
. 3 5 Squa re Feet
• Easy Reading Control Box

AN D MOR E'

For More Details Contact Your
Local Dealer Or Orion

~ORION

~ BUSI NESS
INTERNATIONAL, INC.

TM

Po. Box9577 Canog a Pa rk. CA 91309 USA
Tel: (818) 888-4927 Fax: ( 818) 888-5112 Telex: 697-4899
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Number 14 on your Feedback ca rd

Beefing Up the Uniden
and the HTX-IOO
Give these popular rigs more punch.

by M. T. Stacey KC4HGH

-,

Uniden HR251O/Rea list ic HTX-100

In the HTX·1QO, VRS can be adjusted for maximum power output, and with front
panelcontrol pulled out, lowpower can be set withVA6.

Spread coils formaximum power L121, L123
CheckAM/FM carrier leveland adjust VR107
Check CWpower leveland adjust VR103

Pinouts of 2SC2086Dand ECG340 are exactlyopposite:
2SC2086D ~ BCE, ECG340 ~ ECB.

Power Mod if icati on Parts

M. T. Sracey KC411GH, PO
Box 90 7, Satsuma AL 36572.

setups, etc. Fo r the Uniden
HR 251O, co nta ct Unide n
Parts Dept. , 93 19 Castlegate
Dr., Indianapolis IN 46256.
For the Realistic HTX-IOO,
co ntact your local Rad io
Shack, or Tandy National
Parts, 900 North Side Dr. ,
Fort Worth TX 76 102.

For the ECG340 , contact
your local ECG Sylvania
dealer ; price is about $3.40
plus tax . Th e MRF497 is
available through RF Parts ,
1320 Grand Ave. , San Mar­
cos CA 92069 , telephone
(800) 854~ 1927 for orders
only ; price is $14 .95 plus $5
shipping.

I'd like to hear from other
op erato rs ex pe r im e nt ing
wit h the H R251 0 . Good
luck!m

Resou rces

For proper alignment procedure s, consult
the service manuals for the HR25 10 and the
HTX- IOO. They will also give you the proper
information in reference to parts locat ions,
maintenance

28.075 MHz, to 90W / 12W at 29.7 MHz..
For lower SSB power, I simply punch in

the MIC GAIN button , which approximately
halves the output power. The carrier power
stays the same, but I suspect you could in­
crease it to 20 watts for FM operation , with
no detrimental effects. For the HTX-lOO, an
intern al adjustment and an external control
governs low power output.

You might think this power modification
would run into big bucks , but not so . My only
investment is $25 and a little time on the
bench. Best ofall, I' ve kept it in one package!

Before the mod, using my peaked-out
HR251O, I noticed the heat sink was almost
too warm to touch ; now, after the power
mod, the heat sink only gets moderately
warm , attesting to the fact that the transistors
are not as stressed as before . Also, folks that
knew my rig " before" and " after" have
noticed the extra power punch and clean au­
dio quality . I' m satisfied!

0 34
0502
VR11

HTX-100
Cl l7, ens

VR5
(VR810w pwradj)
U4, U 6
n1a
VR13

VR104

01 34
0132.
VRl l2

HR2510
Cl12, C118

Resul ts

All readings were taken on a power meter,
using a 1 kHz test tone , with the signal fed
into a dum my load . Normal voice (mine, at
least) stays in the 60-65 watt range. The new
PEP/Carrier ranged from 75W/ I l W at

ECG340, which provides more gain. Please
note that the pinout of the ECG340 is exactly
opposite of the 2SC2086'

Comparing the MRF497 to the MRF477,
you will find that both have the same pinout,
but the specs show the MRF49 7 to be a low­
band FM transistor , which is rated at 40 watts
RMS from 25 to 50 MHz, and is more effi­
cient in the lower end of its range. This is
ideal for hamming on 10 meters .

I tried several different transistor/dr iver
combos, but experimentation showed the
ECG340 and the MRF497 to be the best com­
bo. The IIR2510 and HTX-IOO have non­
tunable RF final sections, which restrict the
number of useful combos.

After replacing these two transistors, and a
few capacitors on the bottom of the board,
and retuning/rebiasing the RF section, you
will find that the rig's power out has greatl y
increased! Please refer to the tables for prop­
er parts and tune-up data .

Pro cedure
Relocate capacitors to bottomofboard
Replace 2SC2086D transistor with ECG340;
note pinouts!(See note below.)

Replace MRF4n with MRF497
Set bias 01MRF497 @80-85 mA, USB
Checkoutputof radio with meIer ofat least

1DOW anddummyload; adjust ALe to peak
with 1 kHz tone

The Mod

Just replacing the MRF47 7
with an MRF497 solves the
overdrive prob lem, but still
gi ves you no more power
than befor e, so extra drive is
needed. Looking "earl ier "
in the RF strip, you' ll find a
2SC2086. Replace it with an

Souping Up the Uniden

I didn' t want to hook up an external ampli­
fier, due to the severe lack of space in my
sub-compact . So the rig went up on the bench
for a tune-up. Althoug h I modified the
HR25 lO, this art icle also covers details on
modifying the HTX- IOO.

I turned up the ALC , and reset the bias of
the final and driver. Back to the mobile it
went, with only slightly better results . Then I
sat down with a couple of references , and
decided to experi ment on the RF output strip
itself, since I've had good luck in this area
with similar power modifications in some CB
sets converted to 10 meters. Since Novices
and Technicians are allowed 200 watts power
out in the 10 meter voice
band, it was worth a try.

In looking up the specs on
t he fina l tra nsis tor , an
MRF477, you' ll notice that
it 's rated at 40 watts PEP . If
you crank the ALC all the
way up and install a power
mike on these rigs, you can
overd rive them. Even with
the stock mike, peaks can
reach 55 watts. I set out to
come up with a « beefier"
setup for the RF output sec­
tion of these radios.

T he Uniden HR25 10 and the HTX-100
have made a big splash in the amateur

market. These 5250-3 00 mobile 10 meter
rigs are great perfo rmers , and fit in many of
today' s smaller cars. With 25 watts fed to a
properly tuned antenna, it's easy to work the
world, thanks to Cycle 22.

Even with the great sunspot activity , how­
ever, there are lots of other folks running
much more power, and it can sometimes be
tough to compete with them, I felt I needed
more " oomph" to my signal.
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SIMPLEX 'PATCH
AVAILABLE

VCS-2100
vox CONTROLLED
SAMPLING
INTERCONNECT
The Interconnect Special ists Inc. (lSI),

VCS-2100, uses a combination of VOX con­

trol from telephone line audio, and sampling
of receiver noise, to ach ieve the optimum

control method for a simplex interconnect. No
sampling interruptions occur during normal

conversation. Turn-a-round beeps make

operation very smooth and easy.

The VCS-2100 features the lSI exclusive,

Automatic Setup. This feature eliminates the

trial and error method of sample window

setup. Our Quick Start Set-up procedure gets

the VCS-2100 up and running, without com­

plicated programming. The VCS-2100 is
superior to any other interconnect in its price

range. It is a plug-in replacement for the

popular 510SA Smart Patch.

#/1#':- INTERCONNECT;
• ~SPECIALISTS INC.

F EAT U R ES :
• AUTOMATIC SET-UP

Automatically sets the sample window for your
transceiver. No more trial and error.

• TURN-A-ROUND BEEPS
Sends beep to telephone line, and to mobile
indicating it's their turn to talk.

• USER PROGRAMM ABLE CW ID
aN 10 can be programmed using DTMF. 10.
can be programmed to be sent at the beginn­
ing , the end, both, or not at all.

• AUTOMATIC BUSY DISCONNECT
Automatically disconnects if the telephone
number dialed is busy.

• HOOK-FLASH
Used to make a second call wi thout
disconnecting and re-connecting. Also can be
used for phone company services which use
Hook-flash.

• CALL WAITING
If a mobile call is attempted and the line is in
use, a beep is sent to the phone line indicating
that the mobile wants to make a call . Then
when the line becomes available, a ring-out is
transmitted to the mobi le.

• RING-OUT (REVERSE P~TCH)

Can be programmed to ring-out one time, on
each ring, or not at all, when the line rings.

• SINGLE OR MULTI DIGIT CODES
Connect or disconnect codes can be single *
and #, or * and # plus two digits.

• CALL LIMIT TIMER
Can be set for 3, 4, or 5 minutes, or disabled.
Can be programmed to reset with ':

• MOBILE ACTIVITY TIMER
Causes disconnect if mobile drives out of
range. Can be set to 30, 45, 60, or 90 seconds.

• TOLL RESTRICT
The first digit dialed cannot be a " 1" or a "0".
Rearms after dialing is comp lete.

• PHONE LINE IN USE INHIBIT
Prevents interrupting a call when the patch
shares the telephone line with a telephone.

• TOLL RESTRICT DEFEAT CODE
A special programmable code allows toll calls.
Also allows access to line, even if line is in use.

• TONE OR PULSE DIALING
Switch programmable for Tone or Pulse dia l­
ing. Pulse dialing can be used on a tone line.

• HALF DUPLEX MODE
The VCS-2100 can be used as a repeater inter­
connect in this mode.

Kenwood Compatability with VCS-2100.
All connections, required for installation
are available at the MIC. connector on most
late model Kenwood Transceivers. Interface
cables are avai lable from 1.5.1.

1215 N. CR 427, Suite 105 • Longwood. FL 32750
PHONE 407·332-0533 • TOLL FREE 800-633-3750

CIRCLE 100 ON READER SERVICE CARD



Number 15 on your Feedback ca rd

73 Book Reviews
Two Must-Adds
for Your Library

Power supplies and microprocessors.

reviewed by Larry Antonuk WB9RRT

'f
that seems to be
shrouded in mys­
t ery . Onl y t he
elite grou ps that
actu ally ge t to
wo r k w it h th e
stuff , or mayb e
those folks with
appropriate . doc­
torat e s , rea ll y
know what' s go­
ing on . For those
of us with just an
abnormal interest in electroni cs and ma­
chines, Marvin Weiss has gone a long way
toward dispersing the fog .

Start ing with a discussion on manufactur­
ing processes and measurement techn iques,
the book discusses various transducers and
sensors. This gives the uninitiated reader a
foundat ion in industrial processes that makes
the rest of the book understandable. Various
measure ment systems are explained , fol­
lowed by a complete history of d igital au­
tomation and computerized process control.
The introduction of computer ized control is
discussed, which leads into the microproces­
sor and its vario us applicat ions . Complete
systems are explained using microproces­
sors, pe s, or mainframes. The book closes
with Weiss doing some crystal ball gaz ing on
what lies down the road in the field of com­
puter control.

The only negative point to the whole book
concerns the diagrams. These are the basic
low-resolut ion computer graphics drawings
that are usually seen on yard sale announce­
ments . I feel that this is not adequate for a
book of this caliber, even if the author was
using them to make a point.

The author claims some thirty-plus yea rs in
the digital systems field. which is obvious
from the feeling of history one gets from the
text. This makes for a simply enjoyable book.
Good reading even if the user is only remote­
ly interested in industrial control. It gives you
a great introduction to the world of micropro­
cessors , items that are quickly becoming a
standard feature in all new ham gear. III

what to keep? All the answers are there. per­
haps never before in print!

Once all the groundwork has been laid.
chapter six (about half ofthe book) gives the

"The book is
written at a basic

level, perfect for the
beginner. The reader is
given enough electronic

theory to understand
the concepts explained
throughout the book.

M icroprocessors in
Industr iall\Jeasu re ment and Co ntrol
by Marvin D . Weiss
Published 1987 by TAB Books , Inc.
Blue Ridge Summit PA 17214-0850
Hardbound , 6" x 9, " 436 pages
Price $44 .95

Getting the Inside Story

The use of computer control in manu­
fact ur ing is anot her of those disciplines

information necessary to build any of the
forty-four supplies. Each project consists of a
short descr iption , a clea r schematic . and
advice on how to deal with any irregu­
larities of the circuit. The circuits range from
simple half-wave suppl ies to switchi ng
regulators. One bright spot is the inclu­
sion of several metering " projects ." Gee,
I need a one amp meter, and I' ve got this
250 rnA meter . . .how do I wind the shunt
resistor?

Overa ll, 44 Power Supplies for Your Elec­
tronic Projects is an excellent book. A good
introd uction to pow er supplies fo r the
Novice, and a book that is liable to find a
permanent spot on the workbench bookshelf.

I
44

, power supplies
I .-ElectroniC Projects
i _I.-.......-~-

1
I,
i
I

44 Power Sup plies
for Your Electro nic Proj ects
by Robert J . Traister and Jonathan L. Mayo
Published 1987 by TAB Books , Inc.
Blue Ridge Summit PA 17214-0850

Softbound , 7" x 9"
Price: S15.95

Ju st Right for Newco mers

44 Power Supplies fo r Your Electronic
Projects is one of five new TAB books that
make up the « Hobby Electronics Series. "
The series is specifically designed for the
newcomer. Beginning book s tackle basic
electronics , schematic inte rpretat ions, and
troubleshooting. Once the Novice has pro­
gressed through these topics , he can attempt
various projects and hopefully power them
with a supply from 44 Power Supplies .

Chapter two plunges into a general discus­
sion of power supplies. Once the opera tion of
the supplies is covered , chapter three ex­
plains the function of each device used in a
supply. Chapter four follows with a detailed
explanation of voltage regulation.

Chapter five is an interesting discussion on
" Obtaining and Referencing Components."
This is one area that is all too often neglected.
How does one come up with parts? For those
readers new to the electro nics scene, this
short chapter will pro vide a wealth of infor­
mation . Where do I buy parts? Where can I
get them for free? How do I go about creating
the famous " junk box? " (Or getting someone
else 's junk box for nothing!) Once I've ripped
apart that old TV chassis, how do I determine
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HIGH POWER RF SWITCHED PREAMPS
Field Day All-Band Antenna
lII: ... .-Ready [0 Use Full Legal Power

Fastest Install Tough 1"0 Lossy Traps
Coax Feed Flexible Low Noise
3000 V lnsu] Kink-Proof Never Corrodes

qR V- $49.95 OR V- $59.95
0.10 51 ft. loog 1"60-10 102 frolong

Includes 4O-page Tech:Manual Add 55 fuSl &: Handling

Infopac l::$l AntennasWest
Box 50062-5, Provo, UT 84605 on 373-8~25

CIRCLE 302 ON READER SERVICE CARD

PC HF FACSIMILE 4.0 $99 AMPIRE. INC.
10240 NATHAN LANE
MAPLE GROVE, MINN

55369
612-425-7709

Model 146160W 2 Meters 19db Gain .75db Nf
Model 1460S 160W 2 Meters 19db Gain .75db Nf
Model 440 70cm 100W 16db Gain .75db Nt

All preamps have helical filters to prevent out of band intermodulation
in the receiver. Model 146 covers the entire 2 meter band. Model
1460S is of very narrow bandwidth and would be suitable for SSB.
Packet, or Satell ite. Model 440 is factory tunable fro m 430-440 MHz
or 440-450 MHz per customer request. All models are powered with
13 to 20 VDC and are mounted at the antenna.

Model 146 $179
Model 1460 S $179
Model 440 $189

~::%.t~u:e
Interpretation Guide

ATV CONVERTERS· HF LINEAR AMPLIFIERS

A ~onJ.plete £acmndle ~ptlonsysfelD
for the IBM PC or Compatible. Receives
up to 1.6 int e n sity levels.
Includes:

Demodulator
So........
Frequency List

FeatureS:
PrInt on Epsou,. or DP Laser .Jet
DIMk Save. ZoomiDg. Imagep~
Unattended Image Captw'e and mudl lDonl

DiSCOV ER T H E W ORLD OF

FASTSl:"". HLEVIS ION

'-70 CM • _~ iJ .

~
. ,

- -~. t t ·,
_.... 33 CM

tlMAI EU!l.J_E..L.EYJ.SJO N CO NVERTE RS
ATV2 420_ ( 50 . .~ « .95 Kit

~g: ~t~~~ 19 :~~ = ~m : : " ..:~~.~~ ~::
AUDIO SQ UELCH CONT ROl fn. AT'.':

? M FTfR VHF AMP! IEIERS
35 W.tt Mod. 1335A .. I 79.95 Kit
75 W. tt Mod. 1875.0.... __ ..__ ....... .. . U 19.95 KI'
A•• il,bl. in ..it 0' wi' ed , nd , est. d

MEAM P LIfl ERS . Of MO TO ROLA B ULLET1NS

Compl« e P,,15 Li,t lor ME Amplir;." O"""i bed in
t il. MOT ORO LA Bullet in,
AIH5a 300W Il60.70 FB63 140W S as .65
AN762 l(OW $ 93.25 EBUA 300W..U19.20
AN779 20W $ 83.79 FB1~ 600W •.$448.15

NEW!l 300 WAIT 10_150 MHz Ampl'f.. r

PO WE R S P l iTTE RS ond CO MBINERS
(2_JOM M,j

600 w.tt 2_PM $69 .95
1200 W.tt 4- Port $79.95

IOCW 420 45n MH. pU SH P " t I l iNEAR
AM plIFI ER s se EM_ATV

KFB6T_P K (Kit) .. .... 1129.95
KEB6T- PCB (PC B""d) S I B.OO
KFB6T_ 1 (M, nu, 11 I 5.00

Eo, dotai l<d informotion ,nd p,ke> . coli 01 w,it< fur
OU' 1<•• <oto lol

FERR OXCU BE PfVICfS

Wo . 1' 0 !lock Hord 'n Elnd p' '' '

CKIP CAPACITORS
METAl CLAD MICA CAPACITORS
RE POWER TRANSISTORS

MRF141G . 1209.20
MRFI 51G... ... ... . . 118680

MINI_C IRCUIT MIXERS
SBL_l .. .. 1 6.50
SBl - 1X. . 1 1.9 5

ARCO TRIMMER CAPACITORS

Add $ 2.00 fOf.hi pping . od h.n dling

CIRCLE 250 ON READER SERVICE CARD
VISA

r.:Y:!'IICommunication
~ConceptsInc.

121 B.own Str eet · D.yton ,Ohlo 45 ..02 · (513) 426-8600
FAX /5131429-3811

CIRCLE 99 ON READER SERVICE CARD

Hi Pro Repeaters

~\...~~
MAGGIORE ELECTRONIC LAB.

Manufacturers ~~Y Communications ~q~ip~

·Repeaters
· Links
- Rernote Base
·VHF,UHF
· Receivers
·Transmitters
·Antennas

Hi Pro 'E'

·Standard and
Computerized
Controllers

· Standard and
Computerized
Auto Patches

·Ouplexers

EXPANDABLE REPEATER SYSTEM

• A NEW CON CEPT IN REPEATER DESIGN, THE Hi Pro "E" IS AN EXPANDABLE REPEATER WITH THE FOLLO WING FEATURES: A BASIC REPEATER WH ICH WO ULD IN­

CLUDe A COMP LETE RECE IVER, TRAN SMITIeA, COR, FRONT PANEL CON TRO LS AND INO(CAlORS, LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTU RE

EXPANS ION. ALL HOUSED IN AN EXTREMELY RUGGE D. ENCLOSED, 19-INCH RACK MO UNTABLE CAB INET.

• THIS SYSTEM CAN BE EXPANDE D AT TIME OF PURCHASE OR CAN BE AN AFTE R·PURCHASE ADD ON . THE ADD ONS ARE -HIGHER POW ER, 1101220 VAC POW ER

SUP PLY, IDENTIFIER, AUlD PATCH, O R CO MPU TER CONTROLLERS. IN ADDITION 10 THESE " D O ONS AN ADDITION AL RECE IVER AND TRA NSMITTER CAN BE

MOUNTED INTERNALLY FOR USE AS CO NTROL LINKS . RE MOTE Bl>.SEOR DUAL BAND OPERATION . ETC.

• AN EXTENSION PANEL IS AVAILABLE FOR LOCA L MONITORING OF THE REPEATER AND CONTAINS AL L NEC ESSARY METERI NG. STATUS LIGHTS AND INDICATORS . ALL

ADD ONS ARE AVAILABLE FROM THE CO MPANY AND ARE COM PLETE INCLUD ING INSTR UCT IONS.

600 Westtown Rd.
MAGG IORE ELECTRONIC LA B.

Wesl Chesler, PA 19382 Phone (215) 436-6051
ale .

Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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73 Review by T.S. Rowinski KAIMDA

Number 16 on your Feedback card

Uniden Bearcat BC 100XLT
Hand-Held Scanner
Taking it to the streets . . .

Uniden Corporation of America
4700 Amon Carter Blvd.

Ft. Worth TX 76155
Telephone: (317) 842-2483

Price Class: $380

M y oid scanner did jus t about everything I
wanted it to do. It could not break free,

however, from the all- important power outlet.
If I wanted to listen in the field or on the go, the
choice was simple- either get a very long ex­
tension cord , or break down and invest in a
hand-held unit. I chose the latter.

After looking over the models available, I
decided on the Uniden-Bearcat BC100XLT .
This unit features 100 channels, 11 bands,
and a rechargeabl e NiCd pack . It also in­
cludes a plug-in charger and prote ctive carry­
ing case .

The Uniden-B earcat BC100XLT measures
2.75" wide, 8" high, 1.5" deep, weighs ap­
prox imat ely one pou nd, and is finished in a
dark gra y plastic cas e. The layout is clean and
sensible. Volume and squelch controls are
located on top of the unit, along with the anten­
na and earphone con nec tors. The front of the
unit contains the LCD display window, key­
board, and spe ak er. A NiCd battery pack
slides onto the bottom of the radio.

Internally, the radio is well organized and
assembled , and uses mainly surface-mount
techoology. The LCD, CPU, and keyboard
compri se one circuit board , and the entire RF
circuitry is mounted on the other boa rd. The y
separate easil y for convenient se rvicing.

Cove rage

The receiver covers 29-54, 118-1 74, and
406-512 MHz. This includes the 10m, 6m, zm,
and 70cm ham bands, as well as the VHF-La ,
VHF-HI . UHF . and UHF-T bands (see table) .
The mode for all band s is NBFM , except for
118-136 MHz, which is AM. For ham use, this
rig is especially useful for monitoring 2m and
10m FM activity.

Programming features include 100 chan­
nels arranged in 10 banks, priority channels,
weather scan, frequency search , chann el
lockout, scan delay, key pad lock , and a low­
battery indicator. The unit also sports a half­
hour mem ory backup.

All of the controls on my unit functioned
flawl essl y. The volum e and squelch cont ro ls
operated smoothl y, with just enough drag to
prevent accidental rota tion . The buttons on
the keypad, though, are on the small side. If
you have large fingers, a penc il eraser would
make programming the 100 channels much
easier and faster. Luck ily, the most often used
keys for normal operation are also the largest,
so once the unit is programmed, larg e fingers
are no problem.
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The Uniden BC100XLT Bearcat scanner.

On the 22-key keypad, the re are only nine
double function keys, and these are the dig it
keys. Th is serves to realty minimize keybo ard
confusion. The keys themselves are actuated
by a semi-so ft rubber overlay , and although
the keys provide some tact ile feedback , the
feel was somewhat soggy. The keys are la­
beled with white and tight gray numerals on a
black background. All are easily readable in
dayl ight, although the ones marked in gray
become increasingly difficult to read as light
decreases . Fortunately, the most -used keys
are white.

Readout

The LCD display is simple and e,asy to read ,
even from an angle. For night viewi ng, the
SCi OOXLT features an excellent display light ,
which evenly bathes the LCD display in a soft,
green light , bright enough for viewing even
from a distance. The only dra wback is that the
clear plastic lens covering the LCD display
appeared susceptible to scratches and haz­
ing. Readability in bright sunlight is on a par
with the ICOM 0X HT series.

Althoug h the radio itself has no belt clip,
there' s a belt loop on the carrying case . Con ­
gratulations to Uniden for offering a hand-h eld
scanner with a removable NiCd batte ry pack
as a standard feature! Being able to swap

packs in the field is a great convenience. It's
about time the scanner manufacturers took a
hint from the ham hand-held market! Extra
packs are available as accessories from
Bearcat.

Programming the SCi OOXLT

Th is is ve ry easy to program , although
some of the key sequences are a little different
from other scanners I've used . Memory entry
is uncomplicated , requiring only memory
channel < ENTER > , and then frequency dial ­
ing < ENTER > . Two minutes with the own­
er's manu al, and operation was a snap! The
scan and search functions, as well as the
scan-delay and lock-out features, all work as
expected. (The search function is also called
prog rammed scan, in which a piece of spec­
t r um between two specified bounds is
scanned.)

There were even a few pleasant surprises!
Should you attempt to enter a frequency into
memory tha t has already been entered on a
different channel, the radio will not only alert
you of this, but also tell you the other channel
number. The priority feature scans the first
channel of each act ive bank every two sec­
onds, providing up to 10 priority channels.
Another excellent feature is the weather
search function . With the push of one key , the
radio scans all assigned NOAA weather fre­
que ncies. This allows for easy, up to date
weather info in any area without having to tie
up memory space or the normal search func­
tion. Othe r nice touches include one-button
lockout of any channel or bank of frequenci es,
direct access to any channel without having to
step through endless banks of frequencies,
and a scan delay function that can be activat­
ed individually for each channel.

I evaluated the receiver section of the
Uniden BC1OOXLT using two methods. First, I
used the radio extensively for 10 days to form
a subjective opinion of its performance. I then
put the unit through its paces on the test
bench to see how the numbers compared to
real-world performance.

Field Evaluation

The fi rst thing that caught my attention
was the almo st total absence of "bird ies,"­
internally generated spurs that stem from a
var iety of sources with in the rig, such as the
microprocessor, local oscillators, and mixers.
Receiver sensitivity and selectivity are more
than adequate, yet I never experienced front-

Cont inued on page 79



SP[[CHSCRAMBLER
Commun iGale mtctat
privacyover your tere­
phoneor fadio,ThiS
scrarroier knieaiures
tulld uplexcperaticn
usmcirequencvuwer­
sion. Ru ~s ona9volt
ballery,801h mne aou
li~e or speakeroutput/
inpulS. Easytoconnect
toanyradio-lelephone
userequires nodirect
ccmecucn:Easy10
build,uses ICD8Men­
tu ilry . canalsobeused
to descramblemost
com, scramblers.

f~~t~~r 529.95
~~~~r 12.95

SIR£N
Produces upwardand
downwardwall.5W
peakaudlooulput. runs
on3·15voll s,uses3·45
ohmspeaker

Complelekll,$M·3

$3.95

THE COMMUNICATIONS
SERVICEMONITORTHAT
WORKS HAROERFORLESS.

CIRCLE 34 ON READER SERVICE CARD

MICROWAYE
INTRUSION ALARM
A real mlcrewave
dopplersereormatwm
detectahuma~ astaras
10leetaway.Dperales
on1.3GHzand is not
affectedbyhear.lighlo r
VIDlatIOnS, Dnvesupto
100ma outpu1, rIOrmally
openOr Closed, runson
• 9OC

MADBLASTER
Producesl OUDearshal·
lem.g anC all entlOngel·
Iing slreollkesound can
supply upta15waUsol
obncuousaocro.Runs
on6·1SVOC

MS·l KIt $4.95

ACCESSORIES FOR COUNTERS

amsey iectrcmcs as eenmanu acw inge eWOOIG teercear or
over lOyearsand is reGog~iled for ilSlabqualily pmducls al break­
tnroughprices,All of ourcountel,scarry alu ll oneyearwarrantyon
parIsand labor,Wetakegreatpndelnbe l ~g Ihelargest maarrac­
turerof low cost cOunters In theentireUSA,Compare speclncetcns.
cereoumersarel ull teaMed , tromaudietuUHF. withFer hiQh
nnpecance jnput,proper wa~e shapingClrGUllry aod~ura ble high
quality epoxy glass, ptatec-tnru PC Boar~ co nstrucllO ~. All units are
100% manufacturedIntheUSA

Asuperhighperformance
FMwirelessm>kekil '
Transmitsastablesi ~nel

uplo300yardswith
excepttcnalaudiuquanty
bymeaniofl ts bullt ln
electrel mike.K,t incluaes
case.mee.cn-ouswncn
antenna.banerv anu
supermsuucncos.rmsrs
menoestumtavanabie

FM·3K't 516.95
FM.JWiredandTested

IntroducingCOM-3.. .thenewservicemonitordesignedbyservice
techniciansfor servicetechnicians.It works harderfor less... giv­
ing you advanced testingcapabilit iesat a very affordableprice
FEATURES. Directentrykeyboard withprogrammablememory
• Audio&transmitter frequency counter. LEDbar graphfre­
quency/error deviation display • 0.1-10,000 /.J.v outputlevels .
High receivesensitivity, lessthall 5/.J. v • 100KHzto999,9995MHz
Continuousfrequency coverage . Transmitcrotectron. upto 100
watts. CTS toneencoder, 1KHz andexternalmodulation

VIOEOMOPULATOR

~t~~~~~:~t~ll~~~~r'~~~°-6m~~~~~;~l;~ $12.95
accepts std.videosignal.Bestumtcame
markell Complelekil. JM-7

LEDBLlNKYKlT
Alternately flashes2
jumboLEDs. Usefor
namebadges. bUllons.
warningpanel lighlS
Aunson3l015volts

BL· l Kit. $3.95
UNIVERSALTIMER
Provides thebase pans
andPCboard requiredto
provideasource01 pre­
crsionl iminga~d pulse
generation.Uses5S5
limerlCandincludesa
rangeof partsformost

tim in~T~;~~~' $5.95

reescome whipantenna.- BNCplug .. ... 3 8.95
HIghnnpecanceprobe. Ilght loadlny 11m
Lowpassprobe,audio use. . . . " . ,,~

Dlrectpmbe.qeneralpurposeuse IUS

$1 89.95 :~'::~=~~~ ot.
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tohit therepealers lull qUietingwhile thelow
norsepreamp remarkably improvesrecep­
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completely wired and tested 2. mtr aswell 22.0
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aluminumknobslor a well-Ilnlshed professional look
20MTR <40 MTR 00MlR Rmiver

~;~; 524.95 ~~~~ 524.95 ~'RJ 524.95 ~~~ $12.95

PACKET RADIO

Hear "'CIMg aircl all communicalions- picks upp l a ~es upto 100milesaway. aecelves 110­
136MHzAMa" bane. varactcr tunedsup~rhetdeslgn wIth AGe. cea rmcturer andadjustable
squelch. Runson9Vbattery,50mwaudiooulput.1!1~ Sen5l1lvlly. Opl l~na l malchlngABSpiastre
caselets youlake11 anywhere,teatoresscreen eographicsandmachInedaluminumknobslora
f~al prolesslonal look.Compact- greal for ausnowsor for lust plainhangingarouM Ihe
aupurt

FMCOMMUNICATIONS!
2 MTR, 10MTR & 220 RECEIVERS
Se ~sitive superhet FM receivertunesany 5 MHzs"llmeot 01hand. Listen tohamoperations.
high band reneecalls.weather01mobilephonecalls! Easy to bUild receive r teeteres varacter

~~~~h~~ ~~:rs;~~t~;,~~:~; ~o1~~~a~~~u;:I~~~~~oa~~rci~~:~h6di~~~arb~~~~:~n
wIth sereeneu graphics and machined aluminumj nobs provfda a niceprore'sslonall ook
2 MTR 10MTR 220MHz Receiver

~~7 529.95 ~10 529.95 ~~.21) 529.95 c~~~r 512.95

~~~l~:~e 524.95
~"'----------

~ •~"~~~~~~~~,~~:~~~~,~"~Ii~"" aotenra'jecefves
_ -11MHz '~2 MHzbanos,varectcrnmeo. su perh~l deSIgn wIthAGe. RFgamcon.
not a"dSO mwaucc output. Usesnew5,ynehcs m" er chipfor less thiin a microvolt sereev­
ity, runs on9Vbatfery.ThIS is. lascinatingseoul. school or Club prOlect andwill pro~idehoufs

01 funeven to themost sencusDX'er. Addme optIonal casekit andyouhaveareal nicelOOking

stortwaveset Comp lete $24 .95 gecevercase 512.95
kit. SR-l kiLCSA-l

BROADBAND LIGHT 8EAM HIGH POWER FM
PREAMP COMMUNICATORS WIRELESS MIKE
A, cnSllive. 11purpose Transmitsmodulated Infrared

Ahighpower unit lhat will
preamp. Idealfor liilnt up1030tee!wilhout lenses, lransmit up10112mileto a ~y
scanners.TVsets.VHF. upto1/4 mileuSlny lenses, Uses FMbroadcast radio. Sensitive
UHF" ys,counters. etc 30K H~ c.",er lor hum-freeopela- input accepts a ~y typeor
Rat~re, low noi, e. 4db tlon, transmits thruwm~ows , etc mike. will pi,," upnormal
NF,20dbg' In, 100 Ideal fOf "bugs"Or I l s t' ~ lng 10IR ,o icestQ feet awayusingremoleconlrofs.Tfansmitter hasKHl-l GHzoperation

,ensrtlvemikcinpul, receiver thea.ailablemini·eleWic
Runson9- 12'iOC,50

uses PINdetector a nd d "~e5
mikecartridge,Operateson

ohms inpul
spe" ker output Un<1 5operalei on 9- 12VOC

Complele ' 14.95
9- 12VDC

FM-4kil ' 12.95k'I,SA-7 rra~sm<1ter k" ,

'"< $8.95 Sensitive

Recel,er k,t $9.95
mitropho~e S2.95

LB·5
car lr;~Qe



Figure 2. Preamplifier circuit for the 6m station described above.

Figure 1. Circuit to control power amplifier switching with the le-SS1.

+12 V TO 2N5109
PRE-AMP

L VDC
REAR OF PIN # 2 - ta v
I COM ,
ACCESSORY (F ROM RADIa l I EXTERNAL POWER

1600W

II
SOURCE NOT

PIN # 8 PI N #6 RELAY PIO RADIO
{GNO} COIL .-/

.-
3.2 K .-

/

+ 12v ON TRANSMIT ,/fP ( / CHANGE

-EQs2N2222 I II ~~~~y IN
POWER

: AMPL IFI ER
ICOM PIN # 6
+8 VOLTS ON XMIT Ii

+ 12:V

IN40QI

r·"-'a_all

diodes do the switching internally,
and this is fast compared to relay
switching schemes. My transceiv­
er didn't allow power amplifie r
switching, so I came up with this
simple switching ci rcuit to control
my home-brew final amplifier.

Fo rtun ate ly. the IC-551 has
RCA connectors on the back for
hooking up the pre-amp to the ra­
dio's internal switching circuitry.
This simp lified things ; I only need­
ed an externa l circuit to key the
power amplifier on transmit . I did
not want to use a power detect
circuit , or " tranx circuit ," as they
are called.l wan ted a positive con­
trol ci rcuit, and I came up with a
good one (see Figure 1).

You can use this circuit on any
other radio with a positive voltage
on transmit, to turn on the 2N2222
transistor which activates the reo
lay in its collector circui t. In re­
ceive or off. the line (base of tran­
sistor in Figure 1) is pulled to
ground . The purpose of the isola­
tion relay is to protect the radio
and give a con tact for keying of
ext ern al co ntrol high cu rr ent
relay. If for some reason there is
Ii failure in the switching circuit,
the on ly thing that witt happen
is th at the powe r ampli f ier wil l
fai l to key , allo wing th e trans­
ceiver 's own reduced drive level
(about 2-4 watts) to flow to the
'antenna through the non-operat­
ed change-over switch.

The teaM IC-551 rear connec­
tor has all the pinouts you need for
control. You don't have to go into
the radio and make modifications.
According to the ICOM manua l,
the control voltage availabl e on
pin 6 of my ICOM is limited to 5
mAoCheck your manual to dete r­
mine what your limits cou ld be, if
any. To limit the current to 2 rnA, I
used an external resistor of 3.2k in
addit ion to the interna l 4700 ra-

".,

z
'OV O.QII

POT # 1 SE T VCE VOLTAGE

POT # 2 SET BIAS. VCE CURRENT

5 -25pF

RF-IN>-* ,--+

modest by some comparisons, it
has performed welL I would have
liked the higher power IC·551D
80W transceiver, but I cou ldn't
swing the deal at the time. In build­
ing up the statio n, I tried various
preamps and even built my own
high power amplifier . In swi tching
the units toget her with my trans­
ceiver, I found the switching ci r­
cuit to be rather " bulletproof."

This preamplifier, a basic de·
sign, uses a 5W dissipati on high·
power 2N5109 transistor, normal­
ly used in cable TV ampl ifie rs.
These are nearl y burnout proof.
The 2N5109 gave a meas ured
noise figure of less than 1.8 dB,
more than adequate for 6 meter
activity.

I found that the more sens itive
devi ces , li ke GaAsFETs , are
prone to relay switching problems
and rear-end blowout when you
t r y to p ush yo ur t rans mi tte r
through the receive device for a
few m i ll iseco nd s du ring th e
receiveltransmit change-over. In
a radio like the ICOM IC-551, pin

amateur. Some people now work
grid squares on this band.

Tropospheric and
F2 Propagation

The normal horizon for VHF fre­
quencies is about 300 miles, with
occ asional tropospheric refrac­
tion exten ding it to about 800
miles. Sporadic E openings are
radio signals ref lected off charged
particles in the E layer, which is
about 30 to 70 miles above the
earth. The E layer gives signals a
range of up to 1500 miles for a
single bounce, to 2500 miles on a
double bounce.

In F2 propagation , sign als
bounce (reflect) off a layer near
the top of the ionosphere, about
200 to 300 miles up . T hese
signals, returning , create much
interest because paths of 2000

miles are common. Double-hop
paths can be as long as 10,000
miles with very good signal quality.

This season promises to be one
of the best on this interest ing fre­
quency band in many years. That
makes getti ng your 6 meter equip­
ment dusted off and back in oper­
ating shape a prime goal, as I am
presently doing . The prediction s
point to propagation as good as
that in 1959, which was absolutely
outstanding.

VHF and Above Operation

Number 17 on you r Feedback card

ABOVE AND BEYOND

C.L. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake
San Diego CA 92 119

Six Meter Activity
Withou t going to " blue light"

and laser topics, let' s leave high
microwave frequen cies a bit and
look at 6 meter activity. I will not
forg et lase r activity , as I have
picked up some high-power la­
sers, and when we've had time to
ex periment , I' ll le t you know
what's going on.

The 6 meter band is the first
really large frequ ency allocation
that we have moving up frequency
on the spectrum. It occupies 4
MHz , from 50 to 54 MHz. The top 2
MHz, from 52 to 54 MHz, is allo­
cated to repeater use, with 1 MHz
split s, and 52.525 is reserved for a
national simp lex calling frequen­
cy for FM (see the Table).

Dur ing most conte sts , the fre­
quencies of pr ime interest are
SSB on 50.100 and 50.300 MHz.
Most weak signal work goes on at
th e lower edg e, just below the
50.110 calling frequency. When
the ba nd really opens up with
good F2 propagation, the entire
SSB port io n of the band is
swamped with an unbelievable
number of catling stations. During
pe rio ds of poor pro pagati on
(which is most of the time), howev­
er, you can call until you're blue in
the face and only get locals (may­
be). Therefore, this band has bea­
cons authoriz ed to give you infor­
mation on band quality.

Six Meter Beacons

Many 6 meter stations use bea­
can signals by running all the time
so they won't miss a band opening
when it comes. The beacon is like
a bell on the end of your fishing
pole to let you know when you've
got a bite. The band opening dur­
ing the 1959 sunspot cyc le was so
good it gave worldwide coverage
on 6 meter s in a near bed lam
crunch of signa ls. Most peop le
did not beli eve it was a VHF fre­
quency.

The challenge on 6 meter opera- Sw itching Circuit
tion comes from the time and dedi- - 6 Meter Preamp

cat ion you must put into doing The equipment for 6 meter op-
something that is not easily picked eratlc n at my station is an ICOM
up or bought. It takes work, and IC·55 1 l OW transceiver and a 4-
awards, such as WAS (Worked All element beam antenna about 15
States), await the patient 6 meter feet abo ve roof leve l . Tho ug h
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Six Meter Band Allocations
Usage

e w and Beacons
Automatically Controlled Beacons
SSB and AM
SSB OX Callin g Frequency
SSB National Calling Frequency
AM Calling Frequency
Experimental and Special Modes
RTTY Calling Frequency
Radio Control (10 channels)
Pacific OX Window
FM Simplex
Pacific OX Window
FM Repeater and Simplex

siste r in the radio. This protec ts
the rad io circ uit ry fr om over­
current at all cost, a good design
p oint. The sw itc h p roved to
be very reliable in many years
of use.

Figure 2 shows the 6 meter pre­
amp circuit , which I built in a small
homem ade PC board box for
sh ie ld ing. The tran sist or was
placed in the center with a PC
board partition sepa rating the in­
put and the output circuitry .

6 Meter Powe r Amplifie r

See Figure 3 for the power am­
plifier and bias ci rcuit. The power
ampli fier was constructed with a
surplus transistor marked A50-12,
an offshoot from one of the CB
power amplifier crazes seve ral
yea rs ago. Mo toro la l ists an
excel lent replacement, MRF-492
(70 W 50 MHz), equivale nt to the
A70-12. The layout is stra ightfor­
ward; I mounted all parts on a
printed circuit board , cutti ng the
copper to form small squares or
pads for mounting the co mpo­
nents. The amplifi er is operated in
the linear mode with about 0.35 to
0.4 volts of forward bias supplied
to the base of the transistor.

The bias circuit, comp rised of a
voltage divider made up of two 10
resistors, is simple. We limit current
to a forward biased power rectifier
with a 1500 resistor, and take the
resulting forwa rd voltage drop of
about 0.7 volts and apply it to the
two 1Q vo ltage divider s. This
gives about 0.35 volts at the junc­
tion for the transistor base circuit.

I used ceramic trimmer ARe a
429 type capacitors, although any
high capacitance , high current
type will work well. The ARea 429
capacitor is variable; it measured
100 to 450 pF on my capacity me-

Frequency (MHz)

50 .000-50.100
50. 060-50.080
50 .100-50.600
50 .110
50.200
50 .400
50 .600-51. 000
50 .700
50.800-50.980
51.000- 51.100
51.100- 52.000
52.000-52.050
52.000-54.000

ter. When tuning the power ampli­
fier up, check the bias to prevent
the transistor from running away
with excess current (not over 0.5
volts) on the base. At about 0.7
volts, you will turn on the transis­
tor full y, and you want to avoid
excess current !

When all tested OK, I applied 12
volts to the collector and drive to
the input of the amp. Adjusting the
capacitors for best SWR on the
input drive was about 2.5 watts for
full output use, reduced drive for
init ial tests. You should adjust the
output capacito rs for maximum

outpu t. I had to reduce the length
or size of the turn on the coil input
and output to properly mat ch
impeda nces, in order to achieve
maximum output. Don't let the
device become overly dissipated;
use short key-up times . The an­
tenna change-over is a modified
standard DC type 12 relay modi­
fied for RF use (see Figure 4).

From the Mailbox

Gary KE6CZ asks whether the
Grid Square program is suitable
for dis tances greater than local
(USA) coordinates . On his Tandy
102, the progr am gives incorrect
compass heading s and erroneous
nonlocal distances. Could there
be a program error in calculating
the compass heading s? The
mileages/distance came out fine
for distances of up to 200 mile s,
but with longer distances, the er­
rors increased.

On my Tandy 100 and a Kaypro
computer, I t ried the locati ons
Gary was having trouble with, but
they all came out properly. Data
entry errors or something spec ial
to -the Tandy 102 could be the
problem . If any of you have infor­
mation on the Tandy 102 with the

I NPUT

L-- --l>TO REL AY

Ll
1/ 2 T
# 12

TO INPUT <J<o-i::::::=~ J

BO-4BOpF

BO- 4BO pF

LI
1/2 T
# 12
1/ 2 in.
DIA.

A50 - 12

L2
IT

#1 2
1/ 2 in.DIA.

\RFCI

RFC3

IN40 0 1

150

RFC2 I Ion
1/2W
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Figure 3. Power amplifier and bias circuit.



ORIGINAL MODIFIED

12V

NORMAL OPEN
FRAME 12V
REL AY USES BRAIDED CONNECTION
FM ARMATURE TO LOWER "c"
COMMON CONNECTION POINTS

COAX-8 I ~ ~ I G-COAX

FM ANT yNO NO\I ~gVR

w'--rl
G-COAX FM

COAX TO-8 LL AMP IN
AMP OUT X X

C C

12V COIL

I. REMOVE ARMATURE CONNECTION WIRE

2. CONNECT NC TOGETHER

3. SOLDER INI OUT COAX TO
ARMATURE DIRECTLY

Figure 4. Antenna change-over circuit.

7102 W. 500, S. La Porte, Indiana
46350, informin g me that th ey
have a qua nt ity of Solfan style
units and other parts for 10 GHz
operation available. Write for de­
tails .

Let me know what's happening
in your area. I will be operat ing in
the ARRL 10 GHz contest again
this year, and I hope to see you
there or on 6m. As always, I will be
wil ling to answe r questions relat­
ing to amateur microwave VHF/
UHF. Please include an SASE for
a prompt reply.m

teur transmitter or receiver, with
the appr opri ate ta riff nu mbe r,
such as 8525.39. 10, which is a
catch-all numbe r, you can send
the items duty free, incurring only
local sales tax . You should obtain
the tariff number that applies to
your item.

Sol1an News

It seems that many amateurs
are hav ing troub le locating 10
G Hz So lfan mic rowave alarm
devices. Recently, I received a let­
ter from SHF Microwave Parts,

Designed and
built in the USA
Value + Quality
from over 25years
in ATV..WSORG

Tom (W60 RG)
Mar ann WB6YSS

also trying his hand at 10 GHzto­
wa rd Canada, wi t h Mic hae l
VE2D UB in Mo ntreal from his
3300 foot location. VE2DUB is or­
ganizing 10 GHz activity in the
Mon treal area, and he shou ld
have a beacon up for testing 10
GHz equipme nt. Michael has an
18-inch dish, roof-mounted, with a
penny feed. It 's perfo rated to mini-
mize wind loading. I

By the way, shipp ing ham items
to Canada can result in quite a
tariff tax to the receiving party. But
if the item is specifie d as an ama-

With our all in one box TC70-1 70cm ATV Trans­
ceiver you can easily transmit and receive live action
color and sound v ide o just like broadcast TV. Use
any home TV camera or VCR by plugging the com­
posite video and audio into the front VHS 10 pin or
rearphonojacks. Add 70cm antenna,coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

TC70- 1 has>1 watt p.e.p. with one xta l on 439.25, 434 .0
or426.25 MHz, runs on 12-14 Vdc@.5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
on ly to licensed amateurs , forlegal purposes, verified in the

latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bamds.
(818) 447-4565 m-t Ba m·5,30p m pst. Visa, MG,COD

P.C. ElECTRONICS
2522 Paxson Ln Ar cad ia CA 91006

SMILE! YOU'RE ON TV
® Only

$329

Gr id Square prog ram, let me
know. Bruce KB4ZAX states he
has it up and running on his Tandy
100, and he's eager to locate oth­
er programs he can use. He would
especially like to find a logging
program with a search feature for
contest and Field Day operations.

Larry K1LPS is keeping me in­
formed of activit ies in his neck of
the woods in Vermont. Larry is
quite act ive, presently working on
several projects to use on bands
up to 10 GHz, such as parabol ic
dishes for 2304/3456 MHz. He's



Number 18 on your Feedback card

2 INCHES

ANTENNA

POSiTION 2TOP VIEW

Buil d t he "Handy Tracker "

Photo A shows how simp le a OF
set like this can be. This unit con­
nects to your handy-talkie or scan­
ner, and you rotate it by hand to
fake bear ings. You could also
mount it on a mast and use it for
mobile hunting.

If you've used a loo p and
switchable sense antenna for di­
recti on finding on HF or VHF,
you' ll feel righ t at home with the
Handy Tracker. Ope ration is basi­
cally the same. The difference is
that a loop requi res measurement
of t he sig na l stre ngt h, which

ha m radio T-hunti ng with ve ry
simple signal processing. Feed
the two antenna coaxes to an FM
rece iver throug h a se lector
switch , and the n togg le that
switc h betwee n the two antennas
very rap idly, say 500 times per
second. If the signals aren 't arriv­
ing at both antennas at exac tly the
sa me time , the re 's an ab rup t
phase jump duri ng switching,
whic h the FM disc riminator inter­
prets as a frequency change.

Antenna switching occurs at an
aud io rate, so the apparent fre­
quency change produces a super­
imposed tone on the received au­
dio. The tone freque ncy remains
cons tant at the switching rate, but
the tone amplitude increases with
the inc reas ing phase difference
between the signals arr iving at the
two antennas . The goal is to get a
tone of minimum amp litude ; this
occ urs when the antennas are
equi distant from the sig na l
source. At this point , the tone
should disappear altogether. Oth­
er null patterns are poss ible using
delay lines in individual antenna
p~ths.

POSITION I

ANTENNA B

GBOpF

ings at fixed -site radio di rection
finding (ROF) install ations for the
HF bands. Even the elevat ion an­
gie of arrival above the horizon
can be determ ined, giving an idea
of the distance of skip-propagated
signals . But reso lving amb igui­
ties , determining eleva tion, and
ach ieving high accuracy in a non­
rotat ing system .requires at least
three antennas and a large, fast
computer for signal processing .
We' re talki ng megabuc ks, so
that's not practical for ham radio
use, at least not yet.

But there's a we ll-known char­
acterist ic of FM detectors that
makes the rotatab le TOOA array
of Figure 1 a useful too l for VHF
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~
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Figure 1. A TOOA RDFsystem tells direction by determining which of its
antennas is closest to the transmitter.

XMTR #1

direction of the incoming signa l is
determined by comparing the sig­
nals at the whips . Note that the
signal from Transm itter #1 arr ives
at Ante nna A befo re it arrives at
Ante nna B. Converse ly, the signal
from Transm itter #3 arrives at An­
tenna B before Ante nna A. The
signal from Transmitter #2 arrives
at both antennas simultaneous ly.

Some sophisticated military
RDF systems use this TOQA prin­
ciple to get highly acc urate bear-

HOMING IN

What's a TDOA?

Until now, I've discussed only
single-a nten na ROF systems,
such as yagis, quads, and loops.
They' re great for locating weak or
strong signals of just about any
mode when the tra nsmi tter power
is steady. But sometimes the sig­
nal a mp l itude is n' t constant.
When the S-meter is bouncing
around so much that you can't te ll
when you' re point ing the beam or
quad at the sign al source, you
know it' s time for a differe nt kind
of ROF system .

Over the years, a number of
RDF schemes evo lved that igno re
the ups and downs of the incom-
ing signal. They all involve the use
of multiple antennas and compari­
sons of the signa l that the hidden
T puts into each one .

Switched-pattern OFs (such as
the L-Per and Happy Flyer) and
ring ante nna units (such as Ad­
cocks and Dopplers) are exa m­
ples of well-known multiple anten­
na schemes. I' ll cove r these in
future co lumns. This month , we' ll
look at a system that has a simpler
princ iple of opera tion-the time­
di fference -of-arriva l, (TOOA) an­
ten na system .

Figure 1 shows a simp le TOOA
array , consisting of two vertical
dipoles at the ends of a horizontal
bar, supported by a short mast.
It ' s ca lled a narrow-aperture
TOOA beca use the dipo les are a Figure 2. Schematic for the Handy Tracker. Dimensions shown here are for 2 meters. See text for replacement
half wave length or less apart. The dimensions for 220 MHz.
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Joe Moel/, PE K~OV
PO Box 250B
Fullerton , CA 92633

RDFing-
A Growing Sport

In recent months, the mail has
brought letters and phone ca lls
about RDFing from allover the
USA, Hawaii to Maine, Canada,
Malays ia, Italy, Iran, Sweden, and
Brazi l. I've had the pleas ure of g iv­
ing talks on ham ROF to about
twenty clubs, and telling about it
on a nationwide radio show. New
hunt groups are forming constant­
ly, and they're havi ng a g reat
time.

Homing In would like to hear
about you r hunts, too . So help fil l
my mailbox even more. Include an
SASE, and I'll send you a bibl iog­
raphy of recent books and articles
related to tra nsmitter hunting.



The Handy Tracker. This uni t uses the Time Difference of Arrival tech­
nique for accura te long distance work or close-in "sniffing " RDFing.

Name _

path, the re will be a d isti nct
differen ce in levels. The minimum
level occurs when Anten na B is
closest to the signal sou rce .

Note that the cardioid pattern of
posit ion 1 is not perfect. Depend­
ing on freq uency and the sur­
roundings, the null may not be so
deep as to make the tone disap­
pear, or there may be two close ly
spaced nulls. This isn't a problem
because the only purpose of posi­
t ion 1 is to deter mine which one of
the position 2 nulls points to the
source . Once the unit is tweaked
to give exactly 180 degre es of dif­
ference between the position 2
nulls , these nulls will be quite reli­
able. Use position 2 to get your
accurate line of bearing .

Accidental transmissions from
low-power hand helds will proba ­
bly not damage the PIN diodes .
But the short antennas aren't a
good match for your radi o, so
avo id tra nsmitting through the
unit. I recommend using one watt
resistors at R3 and R4, just in case
your finger slips and squeezes the
push -to-talk switch.
",Dimensions in Figu re 2 are for 2

meters . To build a set for the 220
MHz band, use 8-inch antennas
spaced 8 rK inches apart. Make
the delay line 29 inches long. III

You are a member, or a member-to-be, of
one of the world's greatest fraternities -and
73 Magazine is there to help you get the
most out of it . We do this by offering you
fun-the key to real learning.

Don't take the risk of missing out on all
73hasto offer. Youcan haveyour issue of
73 delivered to your home every month
for just $19'.97 (12 issuesj-cthat's 56%
off the cover price!

A home delivered copy of 73 means
you'll never miss out on all 73 has

to offer!

o Visa

Account# _

D MC

City State _ _ Zip _

o Bill Me 0 Check Enclosed 0 Charge my credit card

Address _

DYES' I want to receive my copy of 73 Amateur Radio athome
I every month. Please start my subscription immediately:

findtwo deep nu lls in the tone, 180
degrees apart. If the two nulls are
not exactly 180 deg rees apart , try
shorte ning the coax line to Anten­
na A slig htly.

Determining Signal Source
Direc tio n

PUTALITTLE
EXCITEMENT

IN YOUR HOBBYI

Signatu re _

Offer valid for a limited ti lfteonly , Canada add S7.OO. ["feign. i1 9,00 , urfoce, S37.0n ,.irmail per yellr (12
is-,ue,) U.S. fund, . Ple""" Il"w 4-6 wcr k, for oclivef)""ffirS1 i"uc

MallCoupon to:73Amateur Radio, P.O. Box 58866, Boulder, CO 80322·8866

cA~mLL- l ·800·28g·0388

On-foot sni ffi ng is easy wit h
you r handy-talkie and the Handy
Tracker. Use position 2 (two lobes
and two nulls) to obtain an accu­
rate line of bearing to the signal
source. It' s analogou s to the fig­
ure-8 patt ern of a DF loop, with
very s harp nulls . Rotate th e
Handy Tracker for minimum tone
in the received signal audi o, then
sight betwee n the two antennas
(perpendicu lar to the plane of the
antennas). The signa l is now ei­
ther ahead of you (like Transmitter
#2 in Figure 1) or beh ind you.

Switch over to position 1 (one
lobe and one null) to determine
wh ich of the position 2 nulls is cor­
rect. Position 1 produces a car­
d ioi d (h eart -s haped) pa ttern ,
much like a loop-sense system .
Turn the Handy Tracker ninety de­
grees so that one end points along
the line of bear ing and note the
tone level. Now rotate it 180 de­
grees and note the tone level. Un­
less you 're plagued with multi -

Tracker Ope rat io n

When you have the unit wired
up, hook it to your receiver and
install a fresh battery. Tune the
receiver to the local repeater and
set 81 to posit ion 2 (two nulls) .
You should hear a distinct tone or
buzz at about 500 Hertz added to
the receiver audio when a signal is
being received. If not, check the
U1 oscillator c ircuit.

Do the rest of your performance
chec ks outside, in as clear an
area as possible, away from build­
ings and large obj ect s. Unle ss
you' re in a very high location, do
your test ing with a nearby signal
source, such as a friend with a
hand-held rig a few hundred feet
away. As you rotate the antenna
system in position 2, you should

directly to your handy-talkie.
81 is a miniature 3PDT center­

off togg le switch, such as C & K
#7303. One pole turns power on
when the switch is th rown to either
side . The other two poles select
the RDF mode. In this discuss ion,
we'll refer to the two modes as 81
posit ions 1 and 2.

A quarter- inch jumpe r connects
the posit ion 2 contacts of S1A and
S1B. It's very important that the
RF path length between node X
(D2-D3 junc tion) and each anten­
na base be the same, including
the 71h-i nch coax lines, the 8 1
jumper, and the PIN diode leads.
One-half inch differe nce causes
about three degrees error in bear­
ings . The leads on the node X
ends of L1 and C4 must be short.
Solde r the shields of the delay line
and the D2/D3 ends of the 7'12 ­
inch coax lines to ground inside
the box at a point midway between
the two anten nas, as Figure 2
shows.

means yo u need an 8 -me te r.
You ' ll pro bably have overload
problems with a loop when you get
in close. But the Handy Tracker
super impos es a DF tone onto the
receive r audio, so you r ear takes
the place of the 8-meter. There
are no overload prob lems be­
cause it uses phase, not ampl i­
tude, to detect the rece ived signa l
direct ion.

The Handy Tracker uses only
one IC and is very easy to build.
An ordinary 9 volt alka line battery
will powe r it for dozens of hours.
Instead of full-length dipoles, it us"
es a pair of short whips.

Figure 2 shows the circuit. U1, a
CM08 timer, produces a square
wave that is AC coupled to give
both positive and negat ive polarity
drive to the PIN type RF switch ing
diodes . All parts are readily avail ­
ab le and should cost no more than
$15. The enclosu re is doub le-sid­
ed , unperforated PC board mate­
r ia l sol dered together at t he
seams to be RF tight .

The antennas must be stu rdy
and rigid for good performance. I
made them from 3/32-inch bronze
rod, available at welding supp ly
stores . If you want them to be de­
tachable , use RCA, BNC , or UHF
connectors at the bases . Be sure
to put some sort of eye protect ion
at the antenna tips (%-inch plast ic
beads work well) and use proper
caution when DFing .

Use RG-174 miniature coax for
the phasing and dela y lines. Coil
up the excess length of the delay
line inside the enclosure . You can
use any conven ient le ngth of
RG-58 between the unit and the
receiver, as in Photo A, or you
ca n mou nt a BNC connecto r
on the bott om of the uni t and
use an ada pt er to connect it
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"The original notion of electrical
ground was THEground. "

Michael Jay Geier KB 1UM
7 Simpson Court
S . Burlington VT 05403

Grounded!
If th ere's one t ruly unive rsal

concep t in electronics, it' s the no­
tion of ground. We ground our rigs
and towers. Our electrica l out lets
have grounds. Inside our radios,
the circuits are grou nded to each
other, usua lly through the metal
ch assis . Eve ryt hi ng seems to
need a ground. But just what is a
ground , anyway??

Mot her Eart h

The origina l notion of electrical
ground was THE ground. The one
you wa lk on . In fact, Brit ish
nomenclature still uses the term
"earth" where we use "ground."
They say that the radio is "proper­
ly earthed. "

Natural elect ricity , such as
lightning and stat ic discha rge ,
generally completes its circuit via
the air/g round interface, that be­
ing the poin t of greatest physical
discontinuity (solid to gas), and
therefore the most likely point of
stronges t electrical potential dif­
ference.

The ground is the great sink­
hole where electrical charges can
be dumped, never to return. In the
case of lightning, it can often work
the other way around, with bolts
leaping from the ground to meet
the clouds . But the sinkho le con­
cept is a very useful one , and we'll
revisit it soon.

Like everything else in electri­
cal science , the term "ground"
has evolved to mean much more
than simply " the ground ." Today
it refers to the common point in
any circ uit f rom wh ich ot he r
voltage potentials are referenced.

Let's Visi t t he Relatives

This idea raises an apparent
pa radox : How ca n one po in t
(ground) be positive with respect
to one voltage and negative with
respect to another AT THE SAME
TIME? Surely positive is positive
and negative is negative, and nev­
er the twain shall meet, right?

Nope. Like almost everything
else in the know n phys ical uni­
verse, it' s all relative. Imagine, for
a momen t, that you 're in your car,
doing 65 mph (re lative to the
ground) on the interstate. You're

The Tech Answer Man

approaching a car doing 60 in the
next lane. Coming in the opposite
direct ion is a car doing 55. Rela­
tive to you, the opposite car is go­
ing 120 mph, and the car upon
which you're gaining is only going
5 mph. But to each other, they' re
going 115. And if you arbitrarily
pick no rt h (yo ur direction) as
" positive," then the oppos ite car
coming at you is negative, and so
is the one you' re app roaching (be­
cause they ' re both coming at
you)! From the point of view of the
ground, both you and the car next
to you are positive, and only the
oppos ite car is negative.

So, negative and positive are
strict ly relative terms, and do not
imply any absolute quanti ties! The
same holds true of electronic cir­
cuits . Oh, sure , you've heard that

negat ive means an excess of
electrons, and positive a def icien­
cy of them. Yes , but only in rela­
tion to each other. If point B has
more electrons than point A, then
point B is negative with respect to
point A, even though it may be
posit ive with respect to point C,
which has still more electrons. In
this case, C is negat ive with re­
spect to both points A and B.

With your black ("negat ive ")
VOM lead co nnected to circu it
ground , let' s say you measure
+ 12 volts at one point , and + 8
volts at another. If you then put the
black lead on the + 8 volt point
and check the + 12 volt point , it' ll
read + 4 volts. If you leave the
black lead on the + 8-volt point
and try to measure ground , it'll
read - 8 volts.

Back to the Sinkhole

So, grou nd is really just the
point which has been chosen to
reference all other points in a cir­
cuit. But it also is assumed to pos­
sess one othe r quality, and this is
the one which may be most rele­
vant to us as radio amateurs .

Ground is chosen to have the
lowest poss ible impedance with
respect to the outputs of the pow­
er supply. In other words, signals
come in, but they don't come out!
They are routed right back to the
power supp ly outputs (whence all

signals come , after being modu­
lat ed by th e var ious ac tive
stages), and are therefore effec ­
tively shorted out, having com­
pleted their ci rcuits. That is the
functionoftheO.1,0.01 and 0.001
mF caps you see around most
power supply connect ions to RF
circ uits .

That' s why signals bypassed to
groun d don't show up in othe r
stages . When that very low im­
pedance is missing, circuits start
osc illating , due to their own, or
other , unwanted signa ls feeding
back through power inputs. The
old term for it was " motorboat­
ing," because of the characteris­
tic sound in audio ci rcu its . An
open bypass capacitor was invar i­
ably the culprit.

DC, AC and RF Grounds

A capacitor can provide a good
AC or RF ground connection be­
cause AC signals will effectively
pass through it. DC will, of course,
be blocked by th e cap , so the

impedance at DC will be infinity,
like an open connection. Similar­
ly, an induct or (coi l or choke)
can be used to ground DC, while
bloc king AC. These tech niques
are very common ly used in cir­
cu it des igns, and provide pow­
erful too ls for manipu lating sig­
nals .

The type of ground that gives us
hams th e most grie f is the RF
ground. Why is it different from
othe r types? It' s basically an AC
ground , but it has the distinct ion of
requir ing a low impedance at
rather high frequencies , and that
is easie r said than done .

The higher in frequency you go,
the more a given amount of induc­
tance will impede a signal. Thus,
the higher you go, the shorter a
length of wire or other conductor
needs to be for its inductance to
become significan t. That' s why
coils for 2 meters are far smaller
than those for 75 meters !

Imagine a graph of a sine wave
75 meters (about 225 feet) long.
Any two points only, say, 12 inch­
es apart , wi ll have very little
change in the wave, or voltage po­
tent ial, between them. If, howev­
er, the wave is on ly 20 inches
long, then 12 inches represents a
great deal of cha nge.

At 3.730 MHz, two points 12
inches apart on a metal chassis
will be at the sa me po te nt ial

becau se the wave length is so
long that, as a percentage of it , 12
inches is insign ifi cant . At mi­
crowaves, thou gh , those points
m a y be SEVE RA L WAVE ­
LENGTHS apart, and may have
very different voltages on them.
Thus, they will not truly be con­
nected to each other, even though
they are connec ted to the same
piece of metal! If that chassis is
meant to be a common ground,
some serious proble ms wi ll result.

Grounding Your Station

For your stat ion to opera te at its
best, it should be well-grounded
with respect to the earth, at the
highest frequency you use. Why?
The reasons are varied. For one
thing, RF in the air reflects, or
" wo rks against " gro und, an d
grounding the radio helps com­
plete the circuit and prevent feed­
back, as in the motorb oat ing ex­
ample. This is especially true with
unbalanced antennas suc h as
long-wires, which have no coun­
terpoise to complete the circuit,
and thus work poorly unless the
earth is coup led into the circuit via
the station ground .

Also , any natural discharges,
such as nea rby ligh tni ng , wil l
hopefully be coupled to ground
t h ro ugh t he low-imp ed an c e
ground path instead of through
YOU to ground. By the way, actual
ligh tning is not requ ir ed-I 've
seen half-inch sparks between the
antenna termina ls of a 40 meter
dipole, just from unsettled weath­
er's causing a potential difference
between the dipo le's legs!

The best method for creat ing an
effec tive statio n ground is to use
wide wire braid, as short as possi­
ble, to several long rods driven
into the ground near your station.
As long as the braid is shorter than
V4-wavelength of your highest op­
erat ing frequency, thi s arrange­
ment should do the job. The width
of the braid matters because of
the " skin effect," Whereby high­
frequency signa ls tend to travel
near the surface of a conductor. A
regular piece of wire just doesn't
have enough surface area, mak­
ing its apparent impedance go
way up.

Alternatives

Unfortunately, many of us live in
locati on s whic h make suc h a
ground impossible. A cold-water
pipe can somet imes be a decen t
ground , but only if it' s connected
to the earth. Some newer systems
use sections of plastic pipin g and
so are actually not grounded! The
ground pin of an electrical outlet is
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Have a qu est ion ? Se nd it to
" Dear Kab oom " a t th e above
address.m

Dear Blinkin'
Sounds like computer hash get­

t ing into the RADIO (not the TNC)
is causing some spikes to be input
to the TNC, fooling it into thinking
there 's a packet carrier. Try using
shielded cable and/or wrapping it
through a toroid, right at the radio
where the speaker signal exits to
the TNC. That should isolate the
rig from all those fast computer
pulses. Also, is your RS-232 cable
shielded? If not, try a toroid there
(at the TNC) too .

Now,let's look at a letter:

Dear Kaboom,
My MFJ 1270 TNC seems to

work well, but the OeD ligh t flick­
ers even when there 's no signa l,
and it interferes with proper oper­
ation. If I turn my computer off, it
goes away! Is there any way to
eliminate that false indication?

Signed,
Blinkin ' Out

gro und rem ai n unex ptat neo.
Nonetheless, there is also a lot of
sense to it, some of which I hope I
revealed to you here.

also usable, but remember, it is
meant to be grounded at 60 Hz,
and may be many wavelengths
long at 10 meters. If you live in an
apartment several stories up , a
piece of wire thrown out the win­
dow can simu late RF ground by
acting as a counte rpoise against
the antenna's radiator. This will
work best when the wire is tuned
to the operating frequency and, of
course, won' t provide any protec­
tion against natural discharges.

In a previous column, I men­
tioned the coaxial ground. Actual­
ly, it's a coaxial ground CONNEC­
TION method, and still requires a
ground at the other end, but it can
really help when the ground is just
too far away. If anybody needs it
and can't find the column, let me
know and I' ll descr ibe it again.

In any altern ative sit uat io n,
safety must come first. It is possi­
ble to create a shock hazard in a
cold-water pipe if the pipe is long
enough that there are nodes in the
wave traveling down it toward
ground . In thi s case , it ma y
provide a poor ground anyway. Al­
so, using an outlet' s ground pin
invites TVI by distributing RF to
ever yt hi ng plugged int o t he
system.

It's true that many aspects of
CIRCLE 53 ON READER SERVICE CARD

CI RCLE 2 4 1 ON READER SERVICE CARD

MAKE LEARNING FUN
with the CODEKEY 1000
Code Practice Oscillator

I
$19.95 TO ORDER

-CALL-
M12diO (718) 983-1416
M entor5 P.O. Box 131646
"'" on o. STATEN ISLAND
V'< N.Y. 10313-0006

Monitor More!

Huge 70 Page
SWL Catalog
Available for
$1 Refundable

WWJru~I~~~~~!~~~~
* CW * Baudot * SitorA
* SitorB * TOM·Moore *FDM
* ASCII tow * ASCII High *U teraJ
* Bil lnversion * Var. Speed * Dalabn
*FAXAM/FM * Packet * Diversily
This mil itary-grade surveillance decoder offers
the ultimate in sophistication and performance
for the serious teletype listener. No computer
required. Too m.any features to list here. Write
for complete technical specifications. From
$999.00 net .

-Compact andEasy tocarry
-Operates on9Vbattery

included
- Adjustable Volume
-Durable MetalCase
- Variable Sidetone

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy circui t patte rn on TEC-200 fil m
using any plain paper cop ier

• Iron film on to copper clad board
• Peel off film and etch

convenient 8~ x 11 size
With CompleteInstructi ons

SAT/SFACTION GUARANTEED
5 Sheets for $3.95 10Sheets only $5.95
ddd 51.25 oosteqe NY Res. add Sdles tax

The MEADOWLAKE Corp.
Dept.UV, P.O. Box 497

Northport, New York 1 176 8

MAKE CIRC(JJTBOARDS
THE NEW, EASY WAY

§ JP13.Jrky JJi1Jn(J(fJrnrn=
2QM - S49.9S
15 1.1- $4195
lOM_$39.95
6 M - $32.95
2 M-$Z9.95

:J M- S2'f.95
_ s.sS I H

CIRCLE 102 ON READER SERVICE CARD

Balanced J-poIe antennas t hat rol
up smal enough for your pockacor
brielcase , yel: halle the punch of a
ful size haft-wave radiator. A groat
answer for apanment awerlers or as
a super emergency antenna. Donl
mVEI holM without one , because
nobody beals rrese J'S- nobody!

SpouTow Hnwk CommunimtiolW ( )
450 Weotlield Rei. .S Alpine, UT 8400t VISA

(801)766-7842 _

-u......
~k1J.....

The S319.95 Bulle t-Tested OR\-' s.xar P""'CTSupply t ccpt w'ur.
repealer on lbe 11r'ro uo.l tbcdvcl: .x p.)I.'cn Y''II r I(l()y< HFslal iN.
W b.rsa mOllIb. Coo"",' QTGllil sp.=U charge. prNc cl$!:cl ull~ So.
s<: ~!~ j b~:u rics. Fully a..u mblcd. QR\-: f'm.Jbl". EasIly c~pa nJ.:.l .

A.lJ$IGS&:H Id~ SI AlltelluasWest
(801)373.8425 &>x 50062 ProJ\·';' UT /.I~60~

CIRCLE 236 ON READE R SERVICE CARD

CIRCLE 55 ON READER SERVICE CARD

CIRCLE 343 ON READER SERVICE CARD
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Amateur Radio Via Satellite

"Call the ROBOT
at a CW speed close to that heard.
Usually 15 to 20 words per minute

is best. "

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

New Satell ites
on the Way

Microsat information and data
on the new University of Surrey
s pacec ra ft has been hard to
avoid. Articles in the major ama­
teur pub licat ions have covered
these new satellite hopefuls quite
we!1. Check the May issue of 73 if
you somehow misse d the med ia
blitz.

Launch is scheduled for No­
vember from French Guiana on an
Ariane rocket. Four Microsats and
two UoSAT s will be on board with
the French SPOT 2 satellite. It 's
easy to forget sate llite progra ms
in diffe rent parts of the world with
so much attenti on focused on
projects such as packet hamsats
from AMSA T North America and
AMSAT Arg entina, the 2 meter
vo ice synthes izer from AM SAT
Brazil, the CCD cam era experi­
ment fro m Weber State College ,
and th e advanced ed ucational
UoSATs. Oth er hamsats are un­
der conside rat ion, co nstruct ion,
or are scheduled to be in orbit
soon .

Russian Ham sats

RS-12 /13 was scheduled for
launch this year, mounted on a
Soviet COSMOS navigat ion al
sate llite. Like the RS-l 0/ll pair
sent to orbit a few years ago, the
new transpo nder syste m was de­
sign ed to have transponders for

Mode A (2 meters up and lOme­
ters down), Mode K (15 meters up
and 10 mete rs down), and Mode T
(15 meters up and 2 meters down) .
It 's poss ible there will be combined
operation with Modes KA and KT,
using mixed uplinks or duplicate
dow nlin ks . Check the table for
preliminary detail s on transpon­
der operating frequencies.

RS·1211 3' s orbita l parameters
are typic al LEO (low earth orbit)
with a height of 62 1 miles and a
period (time for one orbit) of 105
min utes . Maxi mum transponder
output is typically 8 watt s spread
over the downlink, while the bea­
cons and ROBOTs can be com­
manded for 0.45 to 1.2 watts out. It
is easy to hear the down link sig­
nals on 2 or 10 meters at these
power levels.

T h e auto- tran sponder , o r
ROBOT, ca lls CO on either its nor­
mal frequency as shown in the
table, or on the usual beaco n fre­
quency, if so comma nded by a
ground cont rol station. If you hear
it, listen carefully to the message.
The ROBOT will give the uplin k
frequency it wil l monitor during
the next quiet period . If RS-13 is
active in Mode KA, an uplink fre­
que ncy on 2 meters will alte rnate
with one on 15 meters alter each
ROBOT call ing period .

To call the ROBOT, first center
your uplink carrie r unt il it is a con­
tinuous tone on th e ROBOT's
downlink. Due to Doppler, the an­
nounced uplink frequency may be
a few kHz off from the best uplink
poin t. Call the ROBOT at a CW
speed close to that heard. Usually

15 to 20 words per minute is best.
An example sequence wou ld be
RS13 DE WA5ZIB AR (where AR
is a continuous di-da-di-da-di with
no spaces). Computer or keyer­
generated CW is prefe rred since
the ROBOT is also a computer
and not forg iving of a poor fist.

The ROBOT will respond with a
messag e and a contact seria l
numb er if all goes well. Copy the
number and other data if a OSL
from " cosmic space" is desired.
Send cards to Box 88, Moscow
USSR. When th e ROBOT has
troub le with a signal, an interna­
tional " 0" signal is sent to signify
speed difficult y or just interfer­
ence(QRM).

Japanese Hamsat

Following the trail blazed by Fu­
ji-OSCAR-12. JAS-1b is sched­
uled for launch in February 1990.
The new Japanese satel lite will
be sent up as a secondary pay­
load with Maritime Observat ion
Satelli te MOS-l b into a sun-syn­
chronou s orbit less than a hun­
dred miles lower tha n RS-1211 3.

JAS-l b will pass over a given
location on the earth at about the
same time every day, but it will
experience serious solar eclip s­
ing . Power budget problems ex­
perienced by F-Q·12 will not be as
severe for the new hamsat. New
high-effic iency galliu m arsenide
(GaAs) cells over a slightly larger

frame will provide 11.5 watts of
power afte r launch. F-Q-12 start­
ed with only 6.5 watts fro m its sili­
con arrays. Although the GaAs
cells provide more power, they are
heavier, and break more easi ly.

Mission objectives call for con­
tinuous operation of th e digital
packet-radio Mode JO (2 mete rs
up and 70 cm down).

The JA ana log (SSB and CW)
transponder operation draws an
average of 5.3 watts . During peri­
ods of continuous sunlight, it may
be possible early in the satellite's
li fe to run JD and JA simulta­
neously. Power drain will be about
10.2 watts, just a bit be low maxi­
mum solar array output.

The J D FM upli nks inc lude
145.85/ .87/.89 and /.91 MHz with
a single PSK dow nlink frequency
of 435.91 MHz. The JA ana log
tran spo nder uplink is 100 kHz
wide from 145.90 to 146.00 MHz.
The co rres po nd ing d ow nlin k
band ex tends fr om 435 .90 to
435 .80 MHz with a CW beaco n on
435.795 MHz. The passband is In­
verting; lower sid eband in yields
upper sideband out.

Antennas on JAS· l b will use a
ring -type turnstile for recei ving
and a second turn stile like that on
F-Q..1 2 for transmitting . The JA
and JO transponders will share
the downl ink antenna . F-O-12
used separate down link antennas

Photo A. Full-size model of the Phase 4 hamsat. It is being packed up at
the end of the Dallas Ham-Com show, to ship back to Weber State
Colfege in Ogden , Utah .
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Photo B. Bryan NS 1B, 73 Magazine Editor-in Chief, after several CW
QSOs through A-O-13 at the W1AWI5 station at the National Convention
in Texas . A voice and keyboard mode op, he was pleasan tly surprised to
discover he could stiff use a key !



President Jan King W3GEY and
AMSAT President Doug Lough­
mille r KOSi presented talks de­
scribing the Phase 4 concept and
its capabilities. Input from Bob
Twiggs, the director of the Center
for Aerospace Technology at We­
ber State, emphasized the educa­
tional potential of the program.
Phase 4 is a viable project and a
logical progression for amateur
radio if sufficient funding is avail­
able. The first flight -ready satellite
of this ambitiou s endeavor could
be ready for launch in 1994.

Other sate lli te-oriented activ i­
t ies at the convention included a
complete OSCAR st ation fo r
W1AW/5. Many would-be satellite
enthusiasts got a chance to ~it­

ness and make hamsat contacts,
tha nks to the complete station
provided by ICOM America. Par­
tic ipants trac ked and worked ey·
ery operational amateur satellite
from the special station set up just
outside the convention center.

Advanced AMSAT NA tracking
software automaticall y aimed the
antenna system whil e enthusiasts
like Bryan Hasting s NS1B , 73's
Editor-in-Ch ief , ran some CW
through the AMSAT-OSCAR-13
Mode B (70 cm up and 2 meters
down) transponder . F-O-12 and
RS-10 also pro vided excellent
OSOs.FIl

pled to 70 and 13 em downlinks
are favored. These are appropri­
ate choices for a geosynchronous
ham sat. Sma l l di sh anten nas
could be permanently aimed at
the satellite for reliable noise-free
communica tio ns over a whol e
hemisphere.

At the convention, AMSAT Vice

Beacon

Downli nk
Beacon
Uplink
Downlink

ModeK

Mode A

ModeKT

ModeT

Modes
Uplink s

Preliminary Frequency Plan for RS-12/13
(All frequencies are in MHz)

Transponders RS~12/13

Uplink 145.910-145.950 145.960-146.000
Downlink 29.410-29.450 29.460-29.500
Beacon 29.408 29.458
Uplink 21.210-21 .250 21.260-2 1.300
Downlink 29.410-29.450 29.460-29.500
Beacon 29.408 29.458
Uplink 21.210- 21.250 21 .260-21 .300
Downlink 145.910-145.950 145.960-146.000
Beaco n 145.912 145.862

Mode KA Uplink 21 .210-21 .250 21.260-2 1.300
145.910-145.960 145.960-146.000
29.410-29.450 29.460- 29.500
29.408 29.458
2t.210-21 .250 21.260-21 .300
29.410-29.450 29.460-29 .500
145.910-145.950 145.960-146.000
29.408 29.458
145.912 145.862

Auto-Answer Robot RS-12/13

A, K, T, KA,K,T A, K,T, KA, K,T
21.129 21.138
145.831 145.840

Downlinks 29.454 29.504
145.959 145.908

engineers. AMSAT NA engineer
Dick Jansson WD4FAB has docu­
mented proposed design spec ifi­
catio ns and all nece ssary me­
chani caI drawings with Computer
Aided Design (CAD) software.

Tran sponder frequencies are
still under discuss ion. Modes in­
volving 23 and 9 cm 'uplinks cou-

for the digital and analog trans­
ponders . Th e new hamsat re­
quires the addit ion of a circulator
in conjunction with phase splitte rs
to allow for the comm on tran smit
antenna.

Even during worst-case solar
conditions (33 percent eclipsing) ,
continuous on-board computer
operat ion will be possible . Th is
will allow the satellite 's internal
housekeeping unit to have more
control over the satellite's sys­
tems and function management
rathe r tha n having ground sta­
tions constantly monitor system
performance.

Dallas Ham-Com Happenings

AMSAT North Ameri ca present­
ed a full-size model of its geosta­
tionary hamsat at the American
Radio Rel ay Leag ue Nat ional
Convention in Arlington, Texas, in
June. (See Photo A.) It is an awe­
some structur e to behold at over
seven feet in diameter and 30
inches tall-its size alon e com­
pletely dwarfs previous hamsats.
Just the simple model weighed so
mu ch th at it required sev eral
volunteers to unload it from the
special va n necessary for its
transport.

The model was built at Weber
State College in Ogden , Utah by
students , faculty, and volunteer

AMATEURT
S URV IV ES 100,000 FT. FA L L:.

KPA51 WATT ATV XMTR ON 434 MHZWORKED
PERFECTLY IN WB8E LK LIVECAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES.

.& UNADILLA ANTENNA .&
~ MANUFACTURING CO.~

(508) PO Box 4215 BV.Ando~er.MAO() 18 1 0 (508)

474-8949 8 IG 475-7831
24 Hour FAX THE SIGNAL 9-5 EST M-F

CONVERT MULTIPLE ANTENNAS

T o O NE COAXIAL F EEDLINE
Use ou r antenna SWitching kit and eli min ate excess coax runs. W ith th is kit an d a single ru n of coa x,
you can switch between your ante nnas remote ly. Use to add an antenna a t a modest cost, or ch ang e
di rect ion. The InLine'TM des ign uses advanced sta te-of-the-art techn ology inco rporating microst rip
tech nigues result ing in a re lay life expectancy of at least 10,000,000 trans fcr operaticns which, w hen
comb ined w ith wea the rp ro of cons tructio n, offers many years of trouble free service. InLine'l>l.
coaxial relays are rugged, we at herproofde vices that can be mounted virtua lly on any Sl.lrface eit ru:,r
indoors or ou td oors, where ever t he ante nnas are to switch tw o or mo re an tennas w ith utmost
effeciency while on a single coa xial cable is brou ght to the radio. The relays are ava ilab le in tw o
sty les w ired or "wireless".

Contact Your Local Ham Dealer Todav!!!
To order direct call (508) 475-7831or write

for our informational brochure on our other fine products
Baluns.Antenna KitsoRltersoCente r Insulstors-ENDsulatorsnl oCoaxlal Relays

All product. come with a 30 Day Warrtlnty

-NOTICE-
We are the bI..EW. manufacturers of the original

. O' M JAMES MILLENTM Produc ts
Gnd rp eters 508 975-2711 9am-5 m EST M-F Capacitors

CIRCLE 136 ON READER SERVICE CARD

This system operates Iro m 1.5 to 180 MHz and handles 1250 RF watts

Other types sod combinations of relays Me available. Please call or write us for additional
information, and start saving on your coa xial runs todayl

TVC-4G
RECV
CONV.

$89

..

Tom (W60RG)
Maryann (WB6YSS)

TX70- 1
XMTR
$259

THE ATV TWINS
Hams, Call or Write for our latest catalog of ATVgear!
Transmitters sold only toTech or higher licensed amateurs
varlfled in latest Callbook or copy of new license. 5/89

KPA5-E board $169
Shouldn't your ATV transmitter be as reliable ? Weather
you want to put one in a balloon , RIC model, Robot, use
as portable ATV xmtr, o r get one in our ready to go
TX70·1 for the s hack, with P.C. Elect ronics you see the
best ! Companion receiving downconverter board TVC­
2G $49, or read y to go in a cabinet - TVC·4G $89.

(818) 447-4565 m-f 8am-5'30pm pst. Visa, MasterCard

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006



UNCLE WAYNE'S BOOKSHELF
Aw right , a 'ready! NOW, the popular electronics and amateur radio books you've been hounding
poor old Uncle Wayne for are here! Now you can build up your hamshack library with these
soft-cover favorites . . .

ARS020 I • OX Brin gs Danger $5.00

05C63 • Comm odo re 64
Trouble shooting &
Repa ir Gui d e

by Roberl C. Brenner
This book will guide you step by
step through the complexities of
making simple repairs to your
Commodorc 64 $19.95

OSE03 • First Book of
Mod ern Electroni cs Fun
Project s

Edi ted by Arl Salsberg
Looking for a way to have fun;
increase your technical exper­
tise, and save money-all at Ihe
same lime? T his unique com­
pendium. chock-full of prcjects,
will show you how. $19.95

OICSO • Master Handboo k
of 1001 Circ u its ­
S o lid-State Edi tion
by KertdaJl Webster Sessions

With this outstanding reference
in hand . elect ronics hobbyists
and profess iona ls will never
have to .~eare h for sche matics
again. Completely updated . the
book is thoroughly indexed and
all 1001circuits are clearly illus­
trated. 420 pages.

$19.95 soft cover

03ROI • World P res s
S ervices Fre q uencie s
(RTT V)

by Thomas Ha rritlgt on
W80MV

A eomprellensive manual cover­
ing Radiotele type news monitor­
ing-contains all intormanon-,
antenna. receivers , term ina l
units. plus three extensive fre­
quency lists . Covers 65 World
Press Services broadcasting in
Englis h. " The Orig inal Pres ~

Book." 84 reses. $8.95

OSH24 • Radio Handboo k,
23 rd Edition

William I. Orr W6SAI
Th is book is filled with 840
pages of everything you wanted
to know about radio communica­
tion. You will get an indepth
study of ACIDC funda~ntal,;.

SSB. anten nas. amplifiers, pow­
er supplies, and more.

$29.95 hard cover only

OSCI6 • C64/128 Program s
for Ama teur Rad io &
Electronics by j oseph Cerr

The electronics hobbyist . pre­
grammer, e nginee r . and tcchni­
cian will enjoy the task-oriented
progra ms for amateur radio and
electron ics in this book. $14.95

OSA9S • Ea s y-up Antennas
for Radio Listeners and
Hams by Edward M . Noll

Would you like to learn how to
cons tr uct low-eo,t, easy·to­
erect antennas? Easy-up Ame n­
nas will help you do just that.

$16.95

OSC2S • Basi c AC Ci rc u its
by Stanle)' R . Fultort /

john Rnw/irtS
A step by step approach for the
beginning student ,' tech nician.
or engineer. Covers concepts ,
terms. and mathemat ics required
to understand AC circuit prob­
lems in an easy to read format.

$24.95

ARl I03 • Satellite
Ant hol ogy

You'll find the latest information
on OSCARs 9 through 13 as well
as the RS sate llites . Information
on the use of d igital modes ,
tracking , antennas , RUDAK ,
microcomputer, and more !

$5.00

AR0380 • Tune in t he Wo rld
wi th Ham Radio Kit

Tune in rhi! World wilh Ham Ra­
dio has put the fun back into
learning what Amateur Radio is
all about. Also included is two
C-90 tape cassettes . One tape
teaches the code . the other pro­
vides practice. $15.00

AR2171 • Hints and Kinks
You are sure to lind the answer
to that tricky prob lem that has
been bothering you. Ideas for
selling up your gear for comfort­
able and efficient operation.

$5 .00

AR0046 • Sate llite
Exp eriment ers Handboo k

Under one cover is what the Am­
ateur Radio Operator needs to
know in order to communicate
throogh OSCAR , atellites .

$10.00

AR0477 • Lo w Ba nd DXlng
Th is book shows you how to
meet the challenges of the d iffer­
enl forms of 160. 80. and 40
meter propagation with effec tive
antennas, equipment, and oper­
ating strategies. $10.00

AR2030· Vo urGateway to
Packet Radio

Filled with infonnation for all
amateurs. this book tells every ­
thing you need to know about
this popular new mode: how to
get started. equipment you need,
and more . $10.00

0 1I»0. OX Po wer:
Effective Te chnique s fo r
Radio Amate urs
by Eugene B. Tiliol/ KSRSG

2S6 pages, 10illustrations.
$10.00

02C 30 • Th e Co m modore
Ham 's Companion

by j im Gru bbs K9E1
160 pages of useful information
on selecting a Commodore com­
puter for the ham shack. where
to find specialized programs, the
Commodore-packet connection.
and more! $9.95

AROI43· Te chnicianl
General Class Lic e nse
Ma nua l

Beg inni ng witll Tu n e in Ih e
World with Ham Radio for the
Novice and progress ing through
the cri tically acclaimed ARRL
Lice nse Manrml ser ies for the
Technician through Extra Class ;
you will find passing each exam
cleme nt a snap! T here arc accu­
rate text explanations of the ma­
terial covered along with FCC
question pools and answer keys.

$5.00
AROI66. Advanced Class

License Manual $5.00
AR2391 • Extra Class

License Manual $8 .00

AR04 10 • Vag i Ante nna
Desi g n

Ham Radio published a series of
articles on Yagis. The material
from these articles that i, pre­
sented here was polished and ex­
panded by Dr. Lawson. $15.00

AR2073 • No vic e Antenna
Noteboo k

Novices will learn, among other
things. how.antennas opera te,
and what governs their effective­
ness for short- and long-d istance
commumcauon. $8.00

AR2083 • Com ple te DX'er
by Bob,Locker W9KNl

You'l1 learn how to hunt DX and
how to obtain hard-to-get QSL
cards. $10.00

$S.95

09D22 • The Wo rld Ham Net
Directo ry

by Mik e Witkowski
New-s-seco nd edition now oyer
600 net listings. This book intro­
duces the special interest ham ra­
dio networ ks and shows you
when and where you can tune
them in. $9.95

THE
DIGITALNOVICE

02I»2 • The Digit a l No vice
by jim Gru bbs K9El

Your guide to the fasc inating
wor lds of ccmmumcation that
have just opened for thousands
of amateur radio opera tors. Now
you can learn about every thing
from Morse code to the latest in
packet radio technology .

AR0437 • ARRL Re peater
Directo ry 19 8 9-1 9 90

This ed ition is 14% larger and
inclUde, over 475 beacons cov­
er ing frequencies from 14 MHz
1024 GH l.. vorn also find over
13,300 regular repeater listings
and over 2200 digipcaters.

$5.00

ARI 49 • Set 01 6 To mpk ins '
Books $25.00

03D89 • S hortwave
• Dire ct o ry by Frank BayUI/
A complete directory listing all
domestic and foreign station fre­
quencies data from 1.6 MHl to
30 MHl . Ovcr 6000 listings of
Air Force" Navies. Army , en­
ergy, emergency. spy. smug­
glers, pirat c/cla ndestincs , aero
federal space , inte rpo l, and
many more services . Covers all
type s of tra nsmission modes.
SSB, RTTY . FAX, r:W , and
AM . $17.95

AR047 1 • Transmis si on
Line Transf ormers

by Dr. jerry Sevick
This book covers types of wind­
ings . co re mater ials. fractional­
nll io wind ings . e ffic iences .
muiliwinding and serial trans­
formers . baluns, limitations at
high impedance leve l ~ and test
equipment $10.00

OSCS2 • Fo rrest Mimms'
Circ u it Scra pboo k II

by Forrest M . Mimms, I II
From the articles in this book
you will learn how-to informa­
tion that will ena!>le you to ex­
periment wit!> MOSFET, analog
and d igital circuits. laser diodes ,
and opto electro nics' $19.95

AROI94. Ant en na
Co m pen d ium

Materials on vertic als, quads,
loops, Yagis. reduced size an­
tennas . baluns . Smith Charts .
Antenna pola rization . and other
interesting subjects. $10.00

AR2286 • First Steps in
Rad io

by Doug DeMa w WIFB
Series ofQST articles. You will
find ba,ie expla nation, of circuit
compone nts: Sec these ccmpo­
nents assemble d into practical
circui ts and see how the circuits
make up your radio gear .

AR0488 • W1FB'sAnte nna
No te boo k

by Doug DeM aw W I FB
Tells how to get the best per­
for mance out of unobtrusive
wire antennas and verticals and
how 10 build tuner and SWR
bridge~ , $8.00

AR226· Ope rat ing An
Am ateu r Ra di o S ta tio n

This booklet is designed to an­
swer the basic question~ the be­
g inner may have. Equipment,
antennas , and procedures are
covered . $1.00

I IA422 • Anlennas
by j olm Krau s, W8jK

Covers antenna theory and de­
sign. Assumes some mathemati ­
ca l back ground in algebra.
Clearly wrilten with explanato ry
diagrams. well-suited for self­
study and training programs.

$59,95

$5.00

., $5.00

. . $5.00

. . .. . . . . . . . $5.00

. . 55.00

, . " . " , . $5 .00
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01B65. The Beginner 's
Handbook of Amate ur
Radio- 2nd Edito n

by Clay Lm"ter
Combines theory and practice in
an easy-to -und ersta nd formal,
and prov ides inform ation for
choosing and installing radio re­
ce ivers amI transmille rs . amen­
nas . transmissio n lines , and test
equipment. 400 pages , 29 1illus­
tratIOns $16.95

AR0402 • S o lid State
Design

Solid SUW! Dl.'siKn i, chock full
of good. basic info rmation­
circuit desig ns and their applica­
rions, and descr iptions of recciv­
er>. tran,mltters , powe r sup­
plies. and test equi pment.

$ 12.00

AR1086· ARR L Operating
Manual

The ARRL Opemling Manu al is
packed with information on how
to make the best use of your
station. includ ing: inter facing
home com pute rs, O SC AR,
VHF-U HF. conte sting. $15.00

AR206S • ARRL Ante nna
Book

The ARRL Antenna Book rcpre­
scnts the best and most highly
regarded inform ation on antenna
fundamenta ls. transmission
lines. design . and construc tion
of wire antennas. $18.00

AR1662 . ARRL 19 8 9
Ha ndbo ok

The 1200·page sixty·~ixth edi­
tion eontain~ over 2100 tables .
figures . and chart s . The Ha m/­
book is paL'ked with compo nent
data and construction art icles.

$21.00

01P22 • The Packet Radi o
Handbook

by j 01Ult/ran L. Maya KR3 T
.. an excelle nt piece of work.

Well worth readi ng for both the
experienced and the new packa­
lee r . the defi nitive guide to

amateur packet operati on."
~Gwyn Reedy WI BEL

O nly $14 .95

03C09 • Shortwave
Clandesti ne Confident ial

by Ger ry L. Dex ter
Fa~c i nating reading-new book
covers all cla ndest ine broadcast ­
ing. country by country-tell,
frequencies, othe r unpublished
info rmation- spy- insurgenls­
freedom fightcrs-c-rcbclc-a nar­
chis! radic -c-sccrct radio-cov­
ers all Current publication . 84
pages. $8.95

AR500S • S OS At Midnig ht . .

AR5013 • CQ Ghost Ship

Six EXciting Amateur R a d io Fict io n Books

AR503 • De a th Valley a TH . .

ARS048 • Grand Canyo n aso . .
ARS064 • Mu rde r by QRM

AR2197. Da t a Boo k
This handy reference is a valu­
able aid to the RF dcisign engi­
neer. technician. radio amateur ,
and exper imenter. Commo nly
used tables, chart s . and those
hard-to-remember formulas arc
found in this one source. $12.00

ARnoo. Antenna
Im pe dance Matching

by Wilfred N. Caron
For the advanced amateur. an­
tenna <.lc!; ign enginee r. and tech­
nician. This is probab ly the mOsl
compre hensive book ever writ­
len on the use of Smith Cham in
solving impedance ma tch ing
problem., $15.00

ARA34 1 • Interference
Ha nd boo k

This 250-page book is wrilten
from an RFIsleuth 's perspective
and is adiary of hi, experience in
solving interference problems.

$12 ,00

AR0399 • Tune in th e World
Book only , $12.00

AR04S3 • FCC Rul e Boo k
Inva luable as a study guide for
the regulatory material found on
the exam , and a, a handy refe r­
ence . $5,00

ARRL BOOKS



CODE TAPES Un cle Wayne's Bookshelf Order form

065 57 . 1989 P as spo rt to
Worl d Band Radio

bJ In" manonal BrooJcasJing
Su ricu, Ltd.

You can have the world at your
fingertips . You' lI get the latest
station and time grids. the 1989
Buvcrs Guide and more. 416
p<lges. $14.95

OJS04 • The Hid d e n S ignals
o n S a tellite TV

by Thomas P. HlJrringlon
find B" h Coopu Jr .

l'Oe...· book sho...~ and tell, how
to tune in the many thousa nds of
Telepborc . Oal<l . Telex. rete­
type . Fecsirr uleSignals on most
of the TV Sa tetlitce, cove rs
cqulprtent. hookups. where to
tune . Only boo k coveri ng lIk.'S<l
secre t signals on the S3lcllitts.
plus all sc bcarners. 234 pages .

S19.95

-------------

OITQl • Transmitte r
Hu nt ing : Radio Direction
Find ing S implif ie d

by j ou ph D . M (Hli f«(I(}V
and Thomas ,.... Curl u

WB6UZZ
JJ6 pages. 24S illu, trations .

$17.95

ATTN: Uncle Wayne
Forest Road
Hancock, NH 03449

• Fun Wa y Into
Electronics by Dick Smi th

This series fe;t!ures introd uetory
projects for begin ning elect ron­
ics emhusi~s .

05E4 g • Vol. t includ es 20
projects o n basic materials ~nd

tools. co mponent desc riptions.
and a guide to SllCoxllSful pro­
JCCIS- S9.95

0 5 E50 • Vo l. 3 co vers ad ­
vanced proj«li invC5ligaling in·
regrated circuits. construc ting
PC boom s. and building a mini
~)'nthcsize r. 59.95

l~
AMATEUR
RADIO

•"

U5ES I • One Ev ening
Elec troniCS P ro je c ts

by Calvin R. Grafand
N.it:hard S. Gon

16 projcclS tOOt ca n be assem ­

bled in . simple home worksbc p.
a voluge detector. sohd- srare
lelephone bell. a lraJ\Sistora,.,jio
amplifle r . and 13 others. Th is is
an easy to under.uand. enjoyable
guide 10 com pleting basic elcc ­
tronies projects-with just one:
evening ' s work. $8 .75

08W87 • We ather S atellite
Ha nd bo o k

by Dr. Ralph E. Taggart
Dro. Taggart has ....rilleo this
book to serve h<lth experienced
amateur satellite enthus iast and
the newcome r. Amateur weather
sarc tlitc activity represents a
unique blend of interests c ncc m­
passing electronics . melerolog y,
and ast ronautics. $16.95

05P67 . Mastering Packet
Radio : The Hand s -o n
Guide

by Dtlv, Int ront ".trW}
Pack..,t radio is the hotlest. most
rapidly e xpanding area of ama­
teur co mmunication•. Written
for the amaleur enthu,ia-\I. mas­
tering Packel Radio ...·ill put you
Olllhc euning edge of this digital
communications re~oIulion

$12 .95

':i~1 \~,-!+;;h
+

.,Y{f-+''f''~~';flM

--H
~+ .....

'- ....:., ,' - - \

You may order by mail, telephone. fax, or our Bulletin Board. All payments are to be in US
funds. Please add $2.50 for shipping and handling for all orders. Allow 3 weeks for delivery .

-------------

• Bas ic Ele ctrici ty l
Electronics

by Rnb, t1 R .Ma"vill~

In this bask: electricity/electroa ­
ics se ries of textboo ks , a modem
programmed forlll<lt is used to

present the material in a logical
an<.l ea sy·to·undcrilllnd ....ay.

05E94 • Cra sh Co u rs e in
Ele ctronics Tec h no logy

by Lo u.) E. Funu l j r.
With a proven format of pr(l­
grammed instructio n. Ihis book
t~..che!; you the basics of d ec ­
tricit y and electronics in a =v­
by-s tep . e asy · to -understand
fashion. $21. 95

THE WORLD
$4.00

05~ · Vo l. 2 (How ACIDC
C ircu its Wor k) T his vo lume
builth on the basics . It gives de ­
tailed infomt ation on se ries and
pa rall el ci rc ui ls : eff~ e l.' o n
induc tance , capacuance . an d
tran, furmeraction $11.95

73DX · Yes, places you've never even heard
of! Nearly 400 DX countries gleaned from the
Awards List of dozens of IARU members­
more countries than any other map available
anywhere! ARRL's DXCC map doesn' t even
come close!

' 05EOI • Vol. 1 imtoduees the
'student 10 the basic concc pl:sof
circuit fundamentals $11.95

05 738 • Th e 555 Timer
Ap p lications Sourc e boo k
wit h Experim ents

by Ho ward ."1.Bulin
This book is abounhe 555 timer.
It will show you how to use il by
itself and wilh other solid state
de vices . $9_95

09V I 1 · The Ba s ic Gu ide to
VHF/U HF Ha m Ra d io

by Edward .\1 . •\ '011
This boo k provides a first rate
introd uction 10 life on the 2.6
and 1.25 oerer b;tnJ s as wel l as
n . J3 . and 70CM. $6.95

IOA34J • All Ab out Cubic a l
Quad Antennas

b., Williant Orr ""6SA 1I
Stuart CDwali Wll-X

n.." "C lassic" on Quad desig n.
theory . consnuction. opera tion
:'lie", feed and m.':l1ching systems .
New data . $9 .95

10Al44 • The Radio
Ama teu r Antenna
Ha nd book

by WiflilJnt Orr U"/iS.~ 1!

Stuart Co_n \t'2LX
Ya~i beam theory . C'On"ru~1 ion.

ope ration . Wire beams. SW R
curves . M a tch l n~ sys tems . A
"musl" fur serious DXe rs .

$ 11.95

LOA346 • Si m ple , Low-cost
Wir e Ante n nas lor Radio
Am at eurs

by Wit/iant Orr W/iSM!
Stuart Cowan W1L X

All New' Low-,;osl. multi·barKl
allle llllas ~ i ne ~pc nsi~e beams
" 1 1l~is i ble" amcnnas for ham:;
in " tough " lo.:ations ~ Newdata .

$11.95

IOA342 • All About Verticle
Antennas

by llii/li flnt Orr W6SA,1!
St uart Ca" 'all W2LX

Ettccnve. fcw-cos verticals 10­
160 m. · DX. mullib;tnd: corn­
paCI vert icals for small Sf"'CC'>;
g roundmg ; te l i equi pment:
lightening . $10.95

IOA347 • All About VHF
Am a teur Rad io

by V,'ifIiflnt Orr ""/iSM
DX p",pagation . VHF Vagi a nd
Quad beams, repeaters ~ nd how
they work . OSCAR "a(cUite"
and how 10use Ihem. $ lt .95

05S 19 • S hortwave Radi o
Liste ning with t he
Experts "J&rry L Du ter

Do you sit for long hoors in from
of a 'radio receive r listening to
faint soueds and nois.cs? TIten
you ' re a SWLe r or OX"r. and
you can probably U'\C'\OITIC help

S22.95

05 EOO• Solid ·State
Pro je cts You Can Bu ild

bJ Rudolf F. Grafl
& org'}. ""lItrl,,,

Have you searc bed for challeng­
ing ;nl1O\lativc projects, imag i­
Batively l!esi~ ned and ~ki U fully

debugged to st imulate your o wn
c reat ive tllin king? If so, this
book was ",rmen for you!

$10.95

05ES3 . ABC 'sof
Electronic s

by Earl jacob Walers
Written for anyone wanting 10
lea rn the: bas ics of e!cctronics.
this is a comprehensive . wel l il­
lustrated loo k at the funda men­
tals of etecuonics and e tccrro mc
app lications $12.95

04 M54 • GGTE Mors e Tutor
FllIppy ,Ji, k for IBM pc, XT.
AT . and compatibles . Learn the
Inte rnational Morse code or im­
prove your capa bdiucs , O ne
<liskene will u ke you from be­
g inne r through ex ira c l as..~ in
casy eelf-peced lesso ns. Stan­
da rd or Farnswonh modc _Code
.>pecd~ from I to over 100 woms
per mmute . $20 .00

02C 30 • The Commodore
Ha m ' s Compa n ion

try j int Grubbs K9EI
160 pa~es of u~fu l information
on .sclecting a Com modore com ­
puter for the ham shad . where
to find specialized prog rams. lhe
Commodore -peeker co nnection.
and m~'re ! $9.95

OJ ROO · RTTYToda y
by Do", I" grant K41Wj

T he: new a nd only up·lO...Jale
RTTY txll,lk in c xislCncc . Co.,·
crs all facet s of RTTY - RTT Y
a nd Home Computc rs-c-most
comprehens ive RTT Y guide ev­
cr published , Fully illustrat ed. A
must for RTT Y fans. 112 pages .

$8. 95

Item # Title Qty. Price Total

------ -- -_.. -- --------• Mail : 73 Magazine, Attn . Uncle Wayne, Forest Road, Hancock, NH 03449

TOTAL "---__---"

73T05 "Genes is" $5.95
5 wpm- This is the beginning
tape. taking you through the 26
teue rs, 10 numbers. and tlCCCS­
sal')' pu netuat ion. complete with
pract ice e very step of the way.
The ease of leaml ng gi. 'es conn ­
deoce eve n to the faint of heart.

73T 13 " Bac k Br ea ker"
S5.95

13 + wpm-eodegroups again.
au brisk 13+ wpm soyou'U be
ra lly at ease when you sit down
in front o f a steely -eyed votun­
teer e xaminer who starts sending
you plain la nguage at only 13
pe r. You ' lI need this e xtra mar­
t in to o~ereome the sheer p.anic
universal in most lesl situat ions .
You ' ve come this far . so don 't
get code shy now!

73T06 "The St ickler " $5 .95
6 + wpm - Thi.' is the practice
tape for those who su r~ ived the 5
wpm Upe. and it' s also the tape
for the Novice and Technician
licenses . It is comprised of one
solid hour o f code . Characters
are sent a! IJ \lopmand spaced at
5 wpn-Code g rocps are e ntirely
random c har ac te rs se nt in
gro ups of fivc-dcfinitely net
memor izable !

73T20 " COIIt'll!:eoui " 55.95
20 + wpm - Co ngra tula l io ns!
Okay. lhe challenge of rode is
....hat' s gotte n you Ihis fa r. so
don't quit now. Go for the Extra
class license, We scnd the code
faster than 20 per. It ' s like wear­
ing lead weight s on your feet
whe n you run ; yoo '1I wonder
why the examiner ls send ing so
slowly!

_ _ _ _ _ ___ _ _ State _ _ Zip _

O AE O MC O VISA O ChecklMoney Order

______ _ _ _ _ _ ___ Expiration Date, _

Shipping

Telephone: (603) 525-4201

------ •...



Number 21 on you r Feedback card

TECH TIPS

IC-2AT Mod

(Reprinted from January '89
NCARC Comm unicator .) I rou­
tinely use a half-wave antenna on
my IC-2AT handheld. There is a
certain amount of movement of
the center pin of the BNC connec­
tor with the half-wave antenna on
the handheld . This movement
causes fatigue fracturing of the
wire connecting the printed circuit
board to the BNC conn ector.

After numerous failures, I used
the braid of RG-174 coax to make
the connection, and describe its
application here. First remove the
BNC from the radio and break off
the non-used ground lug . Then
place the pin of the BNC into the
end of the braid. Then wrap a thin
piece of wire around the braid 3-4
times, and secure and solder it .
Reinstall the BNC and dress the
braid to the solder pad on the
printed circuit board and solder.
Do not heat the braid too long
while soldering, as solder will be
drawn up, making it stiff and sub­
ject to fatigue fracturi ng.

KA8CNI

Frequency Pick-off
fo r Your Dummy Load

Years ago. the word " gimmick"
referred to a wire inserted close to
the VFO or HF rig to cause a
change in frequency due to ca­
pacitive coupling for FSK with RT­
TY operation . I decided to add a
gimm ick to my dummy load to
sample RF (see Photo A).

I use a dummy load to test and
align equipmen t. and I also want­
ed to use it to check the signal on a

Pearls of Tech Wisdom
frequency counter, deviation me­
ter, and oscilloscope. Adding the
gimmick required drilling a single
hole in the end piate of the dummy
load and installing a BNC connec­
tor with a length of 1116" brazing
rod solde red to the center conduc­
tor (any stiff wire will do).

The RF level picked up by the
gimmick varies with both frequen­
cy and power. The highest level of
RF samp led is at the highest fre­
quency at the highest power . Ex­
ercise caution. You may want to
use an attenuator or other method
to ensure that the RF level does
not exceed the limits of your test
equipment.

W.C. Cloninger , Jr . K30F
Roc kville MD 20853

ICOM IC-37A Tips

(Reprinted from December '87
220 Notes .) The Condor Connec­
tion is an incred ible 220 MHz re­
peate r system linked from San
Francisco to Las Vegas to San
Diego . The 27A, 37A, and 47A rigs
are so similar that the following
tips should apply to all.

1. To improve high frequency
receive audio response, replace
Cl03 on the main unit with a
0.0022 ~F (2200 pF) Mylar~ ca­
pacitor.

2. To improve low frequency
receive audio response, replace
Cl06 with a 0.22 IlF Mylar capa­
citor.

3. To eliminate distortion in the
transmit audio, install a 4.7k resis­
tor inside the microphone case in
series with the white wire coming
tram the microp hon e element.

Then set the DTMF level pot 10 the
middle of its range (the only pol
inside the mike case). Then adjust
RBB inside the rig for the desired
" mike" level.

4. To improve the receive sensi­
tivity, power output, SWR at the
radio, and reliability, remove the
RG-5B pigtail and the UHF con­
nectar extending from the rear of
the radio. Install a BNC chassis
mount screw-in connector (UG­
1094/U) in the hole left in the back
of the radio. The new connector
will screw in as if the modification
were done at the factory.

5. To greatly reduce chassis
heating in the receive mode, re­
move the following components:
R66, R67, R68, 032 , D42, and
04 4 in the main unit. Install a 7808
(3-pin, 8 volt regu lator) on the
transmitter power amp shield be­
hind the space reserved for the
op tional speech sy nt hesize r.
Thermal compou nd is recom­
mended. Hook the input of the
7808 10 Ihe point where R67 and
R68 are connected. Hook the out­
put of the 7808 in series with a
1N400 1 diode to J 14 -1. T he
cathode of the 1N4001 goes to the
connector, and the anode goes to
the 7808.

Original modif ication by Mark
Gilmore WB6RHQ.

The Independent Repeater
Association, Inc .

Byron Center MI49315

Take Your Mike to the Dentist

If you have a new TM-701A, TM­
231A, -331A, or -431A, and your
FM modulation is low, you might
want to pay a visit to your family
dentist.

The weak FM modulation from
these new Kenwood rigs lies in the
supplied microphone (the MC-

440 M). Its housing has a very
small hole for capturing audio. I
tried to adjust the FM deviation in
my TM-701A, but I didn 't make
much progress. Then I dec ided to
enla rge the hole on the micro­
phone itself.

I took the MC-44DM mike to my
office. With a high-speed drill (for
drilling teeth) and a large round
burr (#8), I enlarged the hole. To
make the margin look nicer,l used
a finishing carbide bur (#556 or
557). The result was a good 70%
improvement in FM modulation.

The next time you go to your
dent ist, take your Kenwood mike
along, too.

Paul D.A . Hoang, DMD NA1A
Malden MA 02148

Hands-Free Stirrer

Making your own PCBs used to
be expensive and messy, but
products like TEC 200'" Film have
made it easier. Yet one time-con­
sum ing step remains-etch ing
the board. We stil l have a 15-20
minute wait while we patiently agi­
tate the board or stir the solution.

I thouqh t there must be a solu­
tion to this prob lem, and I found
one. My hands-free stirrer con­
sists of a small electrical motor
driving a prope ller that stirs the
solution (see Photo B).
. I bought the motor, the crown
gear and bushe s, and the pro­
peller al my local hobby shop. The
motor and propell er were intend­
ed for a toy boat, and the crown
gear and bushes came from the
back axle of a slot car racer . The
propeller shaft is a piece of weld ­
ing rod, and the wood is from a
tomato box. The size of plank you
use will depend on the size of the
dish you use for etching. The pro­
peller shaft must be long enough

Photo A. Dummy load frequ ency pick-off.
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Photo B. The hands-free stirrer.
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TAPE SAVER
In t"lo" •."hl. 'o p, "'P' ,, ­
' 0"''' fo' ".,"on oo ly· ,,,o,don"
TS l $.9 95 TtI, pho" , . <I.pt " SlO

W INDOW COUPLER
R un your coa' rro m iaside 10 outside \h ,oug h tbe glass '
No Holes! No Pinched Coa~! No Dr ~ rlS! Z~lT ll ,t 440
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Ei! ELECTRO N PROCESS l l' G. INC M OBILE

• ~i~D~gR~~OJ\' 11763 SPEA KER
S"d,on Cu p moun"n "

(51 6 ) 764-9798 mok. lh" th , ULT Jht ...TF;
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I' y 0' ~ll , dd "" .dd " 1,, h " Only $' 9 .9 '

S ATlSFACTlO,V GUA RA NTEED' SEN D FOR DETAfl. S.'

Improve Reception !!

~~,E;m~~~t~~~~:.~~~~:~" ~]'\
' 0 gl", . w,'h , uct ,on '" p• . ColI. ps; b l, O'po l. ",."0' '0 79" , W iO, 15' ' 0>'< . nd
, ho,,, of B~C , PLl59 "od o'h" <0" " 0" 0". $n~S

MMf200~ 7 $55.00 PSf432 $95.00
(usually sufficient) (fo r ext ra protecti on)
I.L. @ 145 MHz 0.5 dB I.L. @435M Hz 0.1 dB

Loss @ 435 MHz 40 dB min Loss@ 145 MHz 70 dB typ
Send 75c (3 sta mps ) for detailed specs on all VHF & UHF product s. Sh ipping FOB Concord , MA

• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

S1
SPECTRUM INTERNATIONAL INC. (508) 263-21 45
P.O. Box 10845, Concord, MA01742, U5A 1_":'-'1~

Come see us at Dayton Booth 1166 &67 . '-iiiiII

PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

[2M TxH 2~~~V "'---------.jL-.:.=-=---'

RF PRE-AMPLIFIERS
jA" U," t ho h,,, ""p,;oo , MANY MO DELS AYAI LA ELE. ;nel udi og ,h, follow;n.
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IN , ElIl'\O NO TUNERS!

~
f?>O'" NO RADIALS!

~ ~\).~ NO RESISTORS !
~ 1. p.""1.~~ NO COMPROM ISE!

o\l-" p.C FOUR EXCELLENT REVIEWS JUST
C DON'T HAPPEN BY CHANCE

CALLUS FORA FREE CATALOGUE.
·Se" rev iew in Oc t. 73, 1984 ·Sept . 73 . 1985 Marcn 73, 1986
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"The Magazine About Antennas"
IF YOU -

• Have a lousy mobil e signal on all bands?
-Need an inexp ensive beam for 10 meters?
• Unsure about using vert vs horiz antenna?
• Need a low noise antenna for 160 meters?
-wam to design an antenna just for you?
• Need a program for design and plotting?
• Need to solve a unique problem?
• Know the best antenna for ham sats,etc .?
• Need a disguised mobile antenna?
-Want a cheap automatic coupler system?
<Just want to learn more about antennas?

BILAL COMPANY
137 Manchester Drive

Florissant , Colorado 8081 6
(719) 68H6sa

THEN SUBSCRIBE TO - antenneX

12 MONTHLY ISSUES - only $15.97 for USA
a nd possessions. $19.97 Foreign.

antenneX
P.O. Box 8995 Dept. 19

Corpus Christi, TX 78411

CIRCLE 42 ON READER SERVICE CARD

(408) 437-7771
fax (4081437-4913

50 Airport Parkway
San Jose. CA 95110

HARDWARE: IBM PC/AT/XT/PS2 or compatibles.... 640K RAM..
2 floppies or a hard disk..... PC or MS-DOS greater than version 2.0

ORDERTOLL FREE,CAL L: (800) 544-4186
If you are In CA HI AK or Canada call: (408) 437-7771 [}Jmrnuaa
PROTEL TECHNOLOGY INC.

EASY
LOW·
COST
PCB

_~.__ DESIGN
[prnrnU~[o~1JTI]1illTI~ INTRO
Easy to learn, easy to use rnanual PRICE
PCB design package. Capable of $395
producing professional artwo rk for
rnulti-Iayer, through-hole boards to
32 x 32 inches. Host of powe rful
edit ing features rnake efficient PCB
lay-out a breeze. Gerber and NC Drill
output.

Protei offers other fine programs: PROTEL­
SCHEMATIC.the easy to use schematic cap­
ture program, and PROTEL-AUTOTRAX, the
full-featured PCB layout program.

ed abo ut 18 mod if icat io ns on
th e Yaesu FT-902 transceiver.
I am rathe r surpr ised to see some
of the circuit designs. I tes ted
the AF-clipper (so-called Proces­
sor) with different ways of mod u­
lating it. Act ion was very much
depend ent , and reports on the
air said that nobody cou ld hear
any AF-cli pping. I believe that
whatever level of qua lity, it should
be possi ble to hea r the sound
of clipping. So my tests on the
ben ch showed tha t the " differ­
ent ial clipper IC" did not really
work, but with a simple mod i­
ficatio n it could be forced into
eff ic ie nt wor k. On ly 2 di od es
(1N4148 in anti-parallel) across
the io output did it. The output
level contro l: I did not find any
practica l operation of this, eithe r,
although I found the position on
the front of the transceiver. Per­
haps it is mounted to use some
free space? I replaced this with a
2N5462, and the 47k resistor with
10k , and yet the output could be
shifted at least 6 dB (ALC opera­
tion limit s the range).

January '89
NCARC Communicator

Vaesu FT-902 Mods

Ad ap tat io n f ro m LA BAK @
LA51V via KBBCI: I have now test-

for the propeller to be under the
fluid, but clear of the bottom of the
dish. I have not given dimensions
because it depends on what you
have in you r junk box, or what
you can salvage fro m the kid 's
junk box.

The motor I used was des igned
for 1.5 to 3 volt operation. Drop­
ping the voltage slows the motor,
which is necessary, as you don 't
want the liquid to sp lash out of
the dish.

If you use welding rod, or any
metal, for the propell er shaft , re­
mem ber to tr eat it w ith severa l
coats of lacqu er or varnish to pro­
tect it from the etch ing solution. If
the propelle r has a brass insert, it
must be treated as we ll.

A word of caut ion . If you go to
the hobby shop, you' ll find a magi­
cal world of toys for boys and girls
of all ages. Be' prepared to come
home with far more than you had
planned!

James Bestbier ZS1XN
South Africa
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" Isn't it time we set some goals
for all of us to seek­
some tough goals?

Never Say Die
Continued from page 6

Dwigh t Bulkley in his book, The
Mttchanisms of Life, postu lated that
part of the DNA replication func tion
might include imp rintin g mag netic
fie lds from adjacent ben zene ring
molecular segments. It wou ldn 't take
much to upset this, part icularly when
we gel down toward the low frequen­
cies at which the body seems to be
working.

Not much work has bee n done yet on
VHF frequencies, so we reall y don't
know what cellular effects they may
have. It 's sobering to refl ect that a six­

fool person makes a dandy full wave
tun ed receptor attwo mete rs. Two me­
ters is about six feet, you know. Then, if
we add lhose deadly low frequency PL
ton es to the mi x .. . ? Maybe we've
been doing our kids a favor by making
it so diff icult for them to get into ham
radio, thus perhaps signing a warrant
for thei r early death .

But heck, though you aren 't into pot
and crac k, a discouragingly high per­
cent age of you are add icts and are
shorten ing your lives. I see you smok­
ing, drink ing those B07s and waddling
by my booth at ham fe sts. As a re­
forme d smo ker, drinker and eater, I'm
as r ig hteous as th ey come. Yes , I
smoked on ce. I even got expel led tram
school for it. Drank for a while, too . I
tinally got fed up with being fat and took
all 85 pounds 18 years ago-and kept
it al t.

So Jcan understand why, as long as
you're knowingly shortening your life
with tobacco , alcohol an d fa t. the
added prcb'e m of gett ing your cells
scramb led by 60 Hz magnetic fields
might not rate a high priority.

Yet. when you cons ider that over
50% of the women with pregnancies
and working with VDTs in some news­
paper and airline off ices have had mis­
carriages or children with severe birth
detects, we're not tal king some vague
late-life misery. We' re talking a power­
ful genetic disrupting force which can
knock you and your family out in short
order.

This book should put an end 10 any
furthe r de ci sion s to impl ement the
Navy EL F systems for submarine com­
mun ications. II surely will put their 420
MHz long-range radar system s, which
are pulsed at 18 Hz (Cape Cod) out of
bu siness once the Joc al pe ople get
wind of what it' s doing to them .

In the meanwhile let' s get going on
some inexpensive gaussmeters.

What 's Doing at 73?

The lack of young sters comi ng to
amateu r radio has sure put a crimp on
my ability to find enthusiast ic young
hams 10 work at 73. In the past I've
hir ed hams inte rested in learni ng
about publishing and being involved
with the hobby. I never had any prob­
lem find in g youngsters- OMs and
YLs-to work with me testing new ham
gear, editing the magazine, helping at
hamfests, and keeping W2NSD/1 ac­
tiv e on all bands and modes. Today,
with 73 growin g aga in, finding young

staffers has been very diff icult. I' ve
been advertising in 73, the New Hamp­
shire and Boston papers, and even try­
ing emp loyment agencies.

You'd think I' d have a stream of
youngsters calling . Heck, how cou ld a
ham ask for more tun? I've got a new
hamshack with the latest in ham gear,
a huge new tower and beams. I need
help in getting back on OSCAR again ,
setti ng up with the newest in SSTV ,
packet, adding features to our 2m re­
peater syste m-things like that . That 's
not work, that's fun for a young ham!

Yes , of course, there's 73 work, too ;
helping find hams who have buill gad ­
gets we 'll all want to read about, keep­
ing up with the stat e-of-the-art in ham
exper imenting (let' s see , where's that
art icle on a narrowband quenched gap
rig?). And since I can 't get to as many
hamfests as I'd like, I need someone to
shave his head, wear my W2NSD/1
hat, and give booste r talks at hamfests.
With some dark glasses no one wi ll
ever know it isn't me .

Lacki ng youngsters for 73, perhaps
there are some readers who'd like to
help out at home. You can 't get me
back on OSCAR, but you can let me

know how you like any new piece of
equipment you buy. I'm sure all the 73
reader s wou ld like to know about it . No,
we're not interest ed as muCh in a labo­
ratory report as we are in a ham shac k
report.

When I'm thinking of buying som e­
thing new-which is most at the time , a
lot of thinki ng , not so much buying- I
wa nt to know wh at othe rs wh o've
bought it have found. Is it easy to use?
Is it fun? Does it do everything the ads
say? What do I need to go with it? I
want to know how it was for you and
how you think I'll like it.

Wou ldn't you rather know how other
average hams make out with new gear
than read a scien tifi c lab report? On a
transceiver, how useful are the memo­
ry chann els? How easy is it to change
bands ? What kind ot signal repo rts
does it bring? Will it control my am­
plifier OK? What problems may I run
into?

Let' s say you 've finally made the big
move and bought a packet unit. What
happened ? How has it worked out for
you? Are you happy with it or do you
wish you'd bough t another? How was
your firs t packet OSO? Are you having
fun? Would you recommend we all give
it a try? Any helpful ideas to make our
packet exper ience more fun?

I'm not go ing to be satisfied unt il I'm
able to pub lish reports from users on
every new piece of ham gear, from the
largest to the smalle st . I want to be able
to look back in 73 and find out enough

about anything I'm inlerested in to
make a buyln o-buy decision,

The Drum Contact ed

Well , it took a while , but I finally
made a contact with the USS Drum
S8-228. As it says on the card , the
Drum was named for a large sea bass
found off Ihe North Atlant ic and Gu lf
coas ts . Buil t at Po rtsmout h, New
Hampshire, she made 13 war patrols,
and was awarded 12 campaign stars
and sank 15 Japanese ships totaling
over 80,000 tons.

The Drum is tied up at the Battle ship
Park in Mobile. If you get a chan ce,
stop by and pay it a visit. You'll find the
Drum News/ellers , which I've been
publishing for many years, on display.
They tell the fascinating stories of our
adventures .

Murray Flanders K4ROQ has been
operati ng from the Drum in rec ent
weeks. You might take a listen for him
on 14,24 3 on Saturdays at aro und
1830Z, but don 't jam the Submarine
Veterans Net.

I reported aboa rd the Drum as a Ra­
dio Technician in 1943 and served on
he r for her last five war patro ls. We saw

plenty of action all around the Paci fic.
It was fun finally making a ham con­

tact with the Drum 45 years after serv ­
ing on her.

Actually, we sank more than we got
credit for, I remember some ships we
torpedoed and heard sink and break
up- a very distinct ive and upsetting
sound . The Japanese patrol boats kept
us from coming to the surface and see­
ing the ships sink, so we never got
credit tor them.

Ham Merit Bad ges

The Boy Scout mer it badge system
has a Jot to recommend it as a way of
encouraging youngste rs to ach ieve
skills. So how come we don 't have a
similar program going in amate ur ra­
dio? 11 seems like a good idea to me,
even if I did think of it (in the shower,
where mos t of my ideas arr ive).

The BoyScout mer it badges aren't
easy to win-neither should ha m merit
badges, FOf' instance, a DXing merit
badge might be achieved by hams who
have over 300 cou ntries confi rmed .
That' s 300 out at the 400 at the OX
Dynasty Award , where all countries are
accepted as such by IARU member so­
cieties . It takes some dedicated DXing
to work 300 countries. Oh, it' s not diff i­
cult to work 100 countries in a week ­
end-I ' ve do ne it. 200 took me a
mon th . 300 a year.

How about an RTTY bad ge? 100
coun tri es and all 50 states makes
sense for this one. Ditto a slow scan

badge . We' re not talking easy for ei­
ther achievement.

What would you recom mend for a
160m merit badge ? I'd say 50 states
and 100 countries again. 80m migh t
requ ire the states and 150 or 200 coun­
tries. Make 'em really work for it,

Why not a DXped ition bad ge fo r op­
era ti ng fro m 10 count ries- with at
least 500 contacts per country? Or
snoutd it be a thousand? If it' s easy, it
won 't mean anything , nor will it really
benefit the hobby. Wouldn't you like to
see several DXpeditions on the air ev­
ery weekend?

A ham author badge migh t go for
having ten articles pub lished , each at
least two pages long, in any at the four
major ham magazines. No columns,
please, I mean art icles.

What 's a diffi cult , yet attainable ,
goa l via OSCAR? 50 states and 25
countri es? I haven't worked all the
states, but I've worked well over 25
cou ntries via an OSCAR.

We definit ely need an Elmer bad ge.
perhaps for getting ten new hams li­
censed , and not jus t to Novice or Tech.

Most of my suggested badges will
take about a year to achieve. Have you
any ideas for other badges we migh t
offer?

How about somet hing for contests?
Perhaps we might ask that you win as a
single operator for your section an AR­
RL OX contest, a VHF contest and the
Sw eepstakes-the Big T hree . Yes,
I've won all of 'em, so I know it can be
done. I can also guarantee you it isn' t
easy.
, What can we set up to encourage

activity on 10 GH z? How about making
contact with at least six grid sectors?
I've worked seven sta tes on the ban d,
SO you should be able to work six sec­
tors. I'm not asking anyone to do any­
thing I haven 't. I did it with 1/10 wan ,
too , with all con tacts over 50 miles and
one over tOOmiles.

The idea is to come up with amateur
radio badges which will help amateur
radi o to be more fun- to grow-to
provide better service . Like perhaps
one tor ORP with confirmed contacts
with 150 coun tries with less than one
watt input-and non e at this calling
with ? kilowatt and asking them to lis­
ten for your QRP signa l. All contacts
would have to be initiated with ORP.
Shou ld we make that more countries?

I'd suggest one for mobi le, but I re­
member th e chap in Califo rnia who
used to back his car up with a big beam
on a lower over looking the Pacif ic
OCean. He whacked all countries by
the dozen . We don 't want easy stuf1.
Any ideas?

We shou ld have one for six meters­
to help get us more activity there. With
the sunspots rising rapidly and the pos­
sibility of the highest sunspot numbe r
in a hundred years or more, workin g
OX will be prett y easy on 8m . I'd sug­
gest working 50 states, but darned few
have done that, so it might be asking
too muc h. Would you settle for 40
states and 40 countries?

JUdg ing from the zero number of
hands going up dur ing my talk at the
ARR L convention in Boxbo rou gh when
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Butternut
Verticals

Butternut's HF
ver tica ls use

tuqhest-O lunin g
ci rcui ts (not lossy

tra psq to out perf orm
an mu ltiband des igns

of com parable size!

Mode l HF6 V

-ao. 40. 30. 20 15 and 10 metees
avtomane bandsw'[chrng

-Alld-<rn kll lor 17 and 12 meters
available nOw

· 26 n ta ll

405 East MUkai, Lockhart. TX 78644

Model HF2V
- Oeslgned tal ee low-oa,f'Id aXel

. Automatlc bandsw,tchll'lg ()(I eo and
40 meters

· Add-on unrts for 160 arn;l 30 or 20
meters

~
For more tntc -mancn see yo ur f
dealer or wnf~ for a free brOChure

BUTTERfol lJT ELECTRONICS CO.

-32 feel tall may be lOP loaded lor
eccmonai bandw dth

B C
E

SUPERFEST '89
Sept. 16-17, Expo Gardens, Peoria, III.

• Uniqu e design reduces sl z
but not perf or manc e.

• No lossy traps; full
ele ment radiat es on
all bands.

• Turns with TV
roto r

. 19 Ibs .

The HF5B "Butterfly"TM
A Compact 2 Element Beam

for 20·15·12·10 Meters
Operate As A Di-Pole on 17 Meters

COME JOIN IN THE FUN AT

- -(~ ~~~~~!~~~~~·~;~lii!~~f~!il~ii~~~~~~'~!l rlf~1!l~ 1!! ;
Ji_ i iIP

Admission tickets: $4 through Aug.31, $5 Sept 1 through show
Banquet tickets: $12 per person. Reservations are required
Write: Supertest '89, PO. Box 3461, Peoria, III 61614
Call: 309-674-5656 (24-hour answering machine)

Supertest '89 is sponsored by the Peoria Area Amateur Radio Club
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CALL FOR ORDERS
1 (800 ) 231·3057
1 (713) 520-7300 OR 1 (713 ) 520-0550
TEXAS ORDERS CALL COLLECT
FAX 1 (713) 771·7759
ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED

,;,;...~-

New rcon Ie 781 ... . jeeoes wantec
Kenwood TH215A , TH25AT Tradein vcor o d Hi
15440 $l AT... . . Call

Kenwood TS 1405 Call tce iraoe
New Kenwood TM·72 tA. mo bile. _ Ca R
ICOM 228HIT TM _449 00

I S 790A Superior 2 Meter 70 em Rig.
' ,2 GHz Option Ava~able" . .' Call
lcom 765 .. .2695.00
Kenwood Me -6GA + Hail He ·Scartridge insl 150.00
teem IC·725 .. . 799.00
NYE MB 5A Tuner 569.00
Alpha Della Transitrap HV... ._ 33.00
CSI PrivatePatch V ... . 489 00
Arneco PT 3 Pre Amp 99 .00
Larsen z-meter on glass .. ....49 ,95
Antec0 2M, 5/8. Mag . Mount , Comp 25.00
Van Gordon Windom WA2 ' ..44.00
Bird 43. e'errents/stock ; _ Call
Thousands of panel meters 3.95 up CAL L
Belden9913, 8267 . 8214 Stock .. . _ Call
MICA Capacilors Call
Ampire VHF, UHF GaAsfET preamps Cal l
831SP·PL259 Silverplate (Amphenol) 1.50
82-61 N Male(Ampheool) ... 3.50
82-202-1006 N Male(9913) .3 .50
Double Female UHF -. 1.00
UG176RG8x each.40
Surplus Elbow PL259-S0239 each $1
Receivi ng tubes50-90% off ie t pr ice _ CaII
STUPH
RF Amp Meters $15 to $30 each
25 pF/10KV Doorknob Cap 5.00
Throat M i ke(new m~ . surplus) __ 5.00
ANBH-1 600 n Head p/lOfles (new m•. surplus) ..5.00
New Demo Unit s f()( 5aIe
Kenwood R-SOOO 849.00

USED EQUIP MENT
All equ ipment. used. dean. With 90 day warranty and 30
day tnal. S,ll,mon ths full «ece aga inst newequipment. Sale
price retuncled d nol setes ec

(800)231 ·3057

POliCIES
M,n,mum orde r $1000. Mastercard,VISA,or C,O.O.AI prices
F03 Houston.escectesoc eo.Prcesscbect tochangewithout
rotce hemsscb jecttoprior' sale.CallanylltTletocheck uesatcs
of your orde r. resesreeceoe add sales tax . All items lull lac­
torywarranty plus MadiSOnwarranty.
Bird an d Belden pr odu C1S in stoca. Ca ll today.
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I asked about some of the above ac­
compl ishments, most of the mer it com­
pusnments. most of the merit badges
I've suggested will be diffi cu lt. And
they should be. If they' re easy the
badges won 't have much value.

Isn't it t ime we set some goals for all
01 us to seek-some tough goals? My
DXDynasty Award is tough, but it' s too
vertical. I'd like to encourage every
ham to be well-rounded in interests,
not to spend every spare moment for
life chasing DXor talking with the same
small group on a 75m net. Yes, I've
don e that too, and it' s an experience I' ll
never forget. I ma de som e great
friends-Bill and Olga W 11F in Pea­
body MA, Homer W1KPL in Jaffrey
NH, Leo W1MLJ in Barre VT . But then
I've enormously enjoyed other things
in my life and then moved on- like lIy­
ing, boating, horseba ck riding, rallying
and sports cars. Som e interests have
stuck- l ike ha m rad io , skiing and
scuba diving .

If we don't sta rt getting some action
on 2.3 GH z and the other satelli te
bands, we're going to lose 'e m. What
goals can we set for 2.3 and 3.3 GHz?

Perhaps an Elmer mer it badge will
bu ild more interest in the preservation
of ou r wonderful hobby-a quality
which is at a particularly low ebb at
present. It sure seems like we have a
bunch of hams who would rather see
amateur radio d osed down than con­
sider some type of no-code license. We
don't stand a prayer of getting the kids
into amateur radio while we have our
vlctortan-era restrictions.

If you like the whole idea of ham mer­
it badges we' ll get started with it. We 'll
have to have a contest for merit badge
designs, plus make up some nice cer­
tif icates for the shack wall. And, yes,
you bet we'll run an honor roll in 73
showi ng who's achieved what badges.
Now, should we accept achievements
from Ihe past or should we start every­
one even on January 1, 1990? Since I
already qualify for many of the pro­
posed badges, naturally I'm all for ac­
cepting past work. It' s up to you. If you
don't write , you're going to have to
shape up to the rules se t by those who
do write.

Let's see-what performance by a
Novice on 10m might warrant a merit
badge? 200 countries? Getting a ORP
badge should be easy there as Ihe
sunspots heat up.

The Webster Bomb

Up until Noah Webster came along
and forced standardized spell ing down
our th roats-spawning spelling-bee
abominations and endles s put-downs
for engineers-Eng lish words were
spelled pretty much as they sounded.

Yes, " know" used to be pronounced
more like canoe-we've just gotten
lazy and kancc keo off the kay when we
speak . Now, if we're allowed to chang e
pronunciation to suit ourselves, why
not bring our spelling in line? No, this
isn't a new idea, it's just one which
should be consid ered, now that the
end of the century is within reach.

There was an artic le in Analog on
simplified spelling along abo ut 40 or 50

years ago- " Mahem In Ce Klasroom,"
as I recall . I also recall that John Camp.­
bell, the ed itor , mentioned that the arti­
cle had been submitted anonymously
and never cl aimed . John W2ZGU
smoked heavily and is thus no longer
with us.

The problem is-chew can an individ­
ual break this log -jam Webste r has
brought on us? How can one person
get the English-speaking world 10 start
fiXing its spelling system? I suspect the
government is 100 busy dealing with
world miseries, Russian adventurism
(modern co lonialism) on every con ti­
nent, a fractious Congress, mountains
of lobbyists pushing ciga rettes, guns,
price supports , unions, etc., to worry
about something as inconseque ntial,
and pote nt ia lly explosive, as mod­
ernising spellin g. The Pnbnot Island
baby seals carry more weight . .. or
" White," as it's pronounced in Aus­
tralia.

$0 if the government is too busy, and
education is planning to celebrate the
beginning of the 20th century soon,
how can we get some movement? One
way is to be sneaky abou t it. You no, we
mite just be able to gel lhis start ed via
amateur radio. Mite makes rite is an
easie r spell for CW, RnY and packet ,
so what are we wai ting lor? Give it
some thought.

We certainly can follow the recent
Engli sh change of -ize to -ise on mod­
ernise. It won't rid us of zees entirely,
but it cood sure save wear and tear on
the zee key. We'll sl ill need it for piz­
zazz, dizzy and lizzy. But, hey, we
could cut those zees in half and not
lose anything . Pizaz? No, you cant
substitute pissass.

It looks to me as if we cou ld save on
several dollars worth of apostrophies.
Theyre a hangover we dont need too .
And no, I have no Objection to spelling
the same sound different ways-as
long as we dont hold onto suenuetters .
To, too and two III buy- tho 1m not sure
about two- what's that lousy w doing
in there? III bet no ones pronounced
the w for a cuple hund red years or
more. Twos bad enutt. but how about
eight? Lordy! How on earth did they
ever pronounce that bunch of now si­
len t letters? I can see why they 've
stopped.

Vid eos

One extremely frustrating aspect of
publishing is to see firms by the hun­
dreds just pla in throwing away money
and then wondering Why business isn't
bette r. I got fed up with the almost uni­
versal appall ing ineptitude in taking
advantage of the free advertising that
publicat ions offer, so I put together a
video to explain precisely how to get at
least $1 mill ion more in sales per year
just by effect ively using PR.

The $99 video has been out for just a
short wh ile, yet the testimonial s are al­
ready coming in-asking if I have any
other videos available. Well, I've got a
couple in mind.

The basic premise of the million dol­
lar video is simple. A new product re­
lease publish ed in a magazine is nor­
mally as effective in generating sales

as a full page ad. A product test report
can be as effective as four pages of
ads. Since a magazin e with 100,000
paid readers will have ad rates of about
$5, 000 a page, and the rule 01 thumb is
that mail order advertising should pull
a minimum of ten times the cos t of the
ad, a new product release should resul t
in about $50,000 in sales and a new
prod uct test report should pull abo ut
$20 0 ,000 in sales. At that rate it
doesn't take a very concerted effort to
bu i ld that ext ra mil l ion in sa les I
promised.

As a publ isher of 25 magazines over
the last 35 years , I can tell you that I
have yet to run into a PR person or
even PR firm that rea lly knows how to
get releases and test reports pub ­
lished. So I revealed this heretofore
secret scoop in my video.

The next video will be on how to dou­
ble your business by more effectively
using reader' s service responses . Sur­
veys down through the years have al­
ways shown that the firms taking full
advantage of a magazine' s reade r's
service cards can at least double their
mail order sales.

Here's where I need your help. The
fact is that pathe tically few advertisers
make good use of this powerful mark et­
ing medium. Mos t just plain th row
away good money with poor reader's
reply materials- frustrat ing maqazine
readers who are anxio us to buy.

Rather than sending a bunch of
reader's service labels addressed to
me, which might be a give-away, how
about you doing it and letting me know
what hap pens? Check a ll up to ten
reader 's service information respons­
es which interest you. Make a note 01
the date you send us the card and the
firms from which you've requested in­
form ation. As you get the materiallrom
them, record the date and then look it
over carefully SO you can let me know
how effective you think it is.

You might rate each package on a
one-to-ten basis on how muc h it made
you want to buy the product. If you
actually do order something, that' s ob­
viously a big plus. Then keep a close
record of when you placed your order,
whethe r by mail or telephone , how
soon it arrives and how satisfactory the
product is.

I'll take the information you send and
use it in my video as examples of the
best, the worst and the average in
reader's service sales literature and re­
sponse.

There are some benefits . First , the
better the 73 advert isers get at sending
sales literal ure, the more they' ll sell.
The more they sell via 73, the more
they'll advertise. The more they adver­
tise, the more pages I'll have lor arti­
cles and the thic ker magazine you'll
have to read. Also , the more advert is­
ers there are in 73, the more will be
attracted, making the magazine even
falter for you.

What should you look for Irom the
advertiser? Well, you certainly want to
know about the product in some detail.
And you want to know what the bene­
fits are to you of buying the product.
What can you do with it? How easy is il

to use? You want to know the price.
You'd be amazed at how many compa­
ntes neglect to mention the price , ao­
parenuv under the odd impression that
you really don 't care how much it cos ts.

Do they make it easy for you to buy or
do you have to try and find a dealer who
has il in stock before you can order?

Does the literature answer all 01your
questions? Does it communicate the
exciteme nt of the product so you want
it right now?

Let's get busy and see what we can
do to educate adve rtisers on how to sell
their products to us. Buying new ham
gear and putting it on the air is fun , so
let's get their sales literatu re doing the
work it should.

Yes, I' ll keep track of your votes on
the literature and publis h a list of the
firms which ge t the highes t scores.

Data 101

At first I thought it odd how few audio
industry people I met had a real grasp
of digital sound. With the background
of a lifetime of dealing with phono­
graph records, it' s easy to get the feel­
ing that a compact disc is just another
way 01record ing sound-li ke a record,
on ly read wit h a laser instead of a
needle.

The information on a com pact disc
isn' t anything like Iha t on a record.
With digital sound what we do is sam­
pie the level of the sound 44,100 times
a second and conv ert the loudness into
binary dig its. This binary (digital) code
is the n stor ed on the disc as l itt le
bum ps which are Ihen read with a laser
and fed into a comp uter.

The com puter in this case converts
the digita l data back into levels of
sound with a diqital- to-a udio (D/A) con­
verter circuit. We bother to do this be-­
cause this system overcomes many of
the drawbacks we have to cope with
when emb oss ing grooves in vinyl
records . LPs and their players have all
sorts of limitations which get increas­
ingly expensive to surmount as perfec­
tion is attempted.

For instance, if the hole in the center
of the LP is off even slight ly we can

~ hear a slight wavering when we listen
to piano music. LPs aren't made to lab­
oratory standards, so there's always
some wow due to the center hole being
sligh tlyoll.

Then, unless we go to heroic mea­
sures, there's some player motor rum­
ble. All this is nothing compared to the
needle and pick -Up prob lem s. •The
needle either has to be very hard so it
won 't wear, or else you have to change
it all the time. When you pass the
needle through the grooves something
is going to wea r-so if it isn 't the
needle, then it's going to be the record
grooves . Fanatics play their LPs just
once and record the sound on tape.
Other than a laboratory clean room,
there's no way to keep dust from being
attra cted by the record . It's vinyl, SO the
sli gh test bru sntnq of it (or playing)
knock s off electrons, making it a mag­
net for room dust Dust in the grooves
can be heard.

Then there are the compensation
problems. Loud bass notes have to be
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Look at our f;!"';:j[~L~ rvF o;-;,'(

"ON WINDOW" Line

~@]\.9@]D ELE CTR ONICS INC.
541 7Jet View Circle, Tampa, Florida33634
Phone: (81 3) 885-8091 Telex: 289-237 (NAVLURI Fax: (813) 885-3789

UHF
(420-520)
.3db gain
• No Hole
• Easy to Mo unt

• Rugged
• Superior

Performance

• Radiator Snaps
On and Off

• Competitively Priced

r'if'::C~L~ rv'Lli~~K, 'NC

COMMUNICATIONS ANTENN AS

• 3db Gain
• No-Hole
• Easy to Mount
• Rugged - Goes through Car

Wash Without Remo val

• Sup erior Perform ance
• Broad Bandwidth
• Small Size

• Comp etitiv ely Priced

CeliularlTrunking
(800-895 MHz )

VHF
(140-175)
• NoHole
• Easy to Mount
• Rugged
• Su pe rior

Performance

• Radiator Sn aps
On and Off

• Competitively Priced

3900 -8 River Road
Schiller Park, IL 60176

312-671-6690

brings imagination and innovation to
antennas and has been

since 1948 II
CIRCLE 163 ON READER SERVICE CARD CIRCLE 349 ON READER SERVICE CARD

2 meters 220 440

New! ! RS-232 Option for repeater
control using modem or TNC.

The only repeaters and co ntro lle rs
with REAL SPEECH!

Create messages just by ta lking . Speak any phrases or
words in any languages or d ialect and your own voice
is stored instantly in solid-state memory . Perfect fo r
emergency warnings, c lub news bulletins, and OX
alerts. Create unique 10 and ta il messages, and th e
ultimate in a real speech use r mailbox - only with a
Mark 4.

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc .

23 Elm Park, Groveland, MA 01834 (508) 372M3442

here is the next generation Repeater

MARK 4CR

Call or write for specifications on the
repeater, controll er, and receiver winners.

No other repeaters or controllers match
Mark 4 in capabilit y and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world . Onl y Mark 4 gi ves you
Message Masterr v real speech • voice
readout of received signal strength ,
deviation , and frequency error • 4­
channel recei ver voting • c loc k tim e
announcements and fun ction control . 7­
helical filter receiver. extensive phone
patch function s. Unlike others , Mark 4
even includes power supply and a
handsome cabinet.
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reduced so the grooves won 't over lap.
High notes intermingle with the sound
of the need le on the vinyl, so they have
to be increased to stand out. The who le
process is a mess , ca lling for expen­
sive solutions to each of the drawbacks
of the med ium .

Tape is as bad- just different. Even
th e best tape systems have a basic
tape random noise hiss level which
sets the lowe r level for sou nd we can
record. Alas, there's no way to sepa­
rate this hiss from the weaker sounds
we 're reco rding . Thus, instead 01 si­
lence between inst rument or orches­
tral music notes , we hear the tape hiss .
There are intricate circuits to cut down
this hiss , but it's a bas ic limitation of
any anal og tape system. Th is is some­
th ing aud io fanatics who tape their LPs
in order to preserve them just have to
live with .

Another ser ious tape problem is
bleed-through. This is the imprin ting of
louder sound passages from one layer
of the tape to the next. You hear it as
musical ghosts preceding or follow ing
loud sounds.

One ot h e r po i nt-dupl ica tin g.
Whenever we make a tape 01an LP we
lose jus t a bit, plus add more tape hiss
with each generation . Afte r a lew gen­
erations of cop ies the sound is often
degr aded beyond acceptan ce. With
digital sound each generatio n is per­
fect-there is no loss or addition of any­
thing, no matler how many copies of
copies are made .

Now, with dig ital, we get away from
all those prob lems. No wow due to off­
center holes or player spe ed var ia­
tions, no rumble, no tape hiss or needle
noise, no probl em with needle inert ia,
jumping grooves, du st and so on . You
can see why compact discs got so pop­
ular so fast. With digital sound there is
zero sound added by the system-so
you're able to record and play back
total silence, if you want.

In practice it' s impossi ble to get con ­
cert halls or even recording studios ab­
solutely silent. Peopte mak e noise­
breathing , shuff ling feet, tu rning the
pages 01 their music, squea king their
chairs slightly, coughi ng, whispering
and so on. Even with sound-proofed
walls tneee'e still some sound fro m
passing trucks, airplanes , an air-condi ­
tioning system , electron ic equipment
with blowers and motors-and you can
hear all this stuff during the silent pas ­
sages between notes . Wen, it isn' t any
more than you'd hear at a concert, so
what's the beef, right?

Now, with that background , and re­
membe ring that all we're storing on
compact discs is digital information,
perhaps you can understand why it's
just as easy to translate the digita l in­
formation into anything else we want.
This is where they came up with the
CD -ROM -where a compact disc is
used to store data which a computer
can then use .

The com put er age has chan ged the
definit ion of the word " information."
Our computer systems can convert in­
formation (digitally sto red dala) into
music, into names and addresses, into
compute r prog rams, into graphics,

even into video. It' s all data and this
concept has profound implications for
amateu r radio .

We 've already had amateurs send­
ing digitally encoded mu sic over the
air , and it's legal. We send data- what
it' s con verted into by a computer after­
ward is irrelevant. It can be word s
which make mes sages, music. pic­
tures, a newsletter pag e, or even porno
movies. All quite legal.

u we' re go ing to send data at a
44.1 kHz rate. we're goi ng to need
chann els abo ut 200 kHz wide . The
bandwid t h is determ ine d by the
amount of data you want to transpo rt
per secon d. For just plain words the
amo unt of data can be very small . Re­
al-time video is a hog .

No, until record ab le compact discs
come along , we can 't use ' em for much
in amateur radio, but we will be able to
use digital audio tape (OAT) or even
pulse-code mu ltip lexers (PCM) wi th
video tape recor ders to store digi tal
data.

I've mentioned that by encoding our
English words into 16-M bytes we can
hand le a 64,000 word dictionary, with
each word being def ined as a number
betwe en zero and 64,000 . At a 117K
ba ud rate we can thus send about
350,000 words per minute thro ugh the
system. Th is data rate is pos sib le
through our ord inary telephone lines,
so we shou ld be able to gear up to
accommodate it via amateur radi o
links.

With the average amateur mes sage
ru nn ing maybe 240 wo rd s , we ' re
talking about a 25th of a second 10pass
the messa ge . If we move it up to one
of the music samp ling stand ards of
32 kHz, 44.1 kHz or 48 kHz , thi s would
move the data through much faster­
three , four or five time s as fast-get­
ti ng us do wn to a hundredth of a
second for the average ham message.
At this rate, if we have a communica­
tions network wh ich stores and for­
wards the data, we don't care as much
about bandw idth . We trade off band­
width for throughput.

If yo u th in k all th is is blue sky ,
you haven't been reading the pape rs.
AT&T is gear ing up to provide an
inte rcon nection betwe en comput erl
comm unicat ions system s in the 19905.
Thes e syste ms will automat ically
accept any individ ual communicator
and integr ate the user into th e whole
worldwide svstem. tt won't mail er it the
communicat ion system you 're using is
in your home, at your office, in your car,
on you r boat, or even in your hand as
you walk. It' ll instantly integ rate into
AT&T's wor ld data communications
system when you turn it on .

Now, are we going to be left com­
plete ly behind in the dust, braying our
COs and fighting pileups on 20m?
AT&T is pu rposely setting up their
coming system to encourage third-par­
ty firms to deve lop equ ipment, soft ­
ware and accessories to comp lim ent
the whole system-using the approach
IBM did to get thei r PC accepted quick­
ly. This means that there wi ll be zillio ns
of opportunit ies for small firms to be set
up to provide specialized equipment,

and serv ices , all supported by th e
worldwide AT&T wid e area network
(WAN).

Thus hams who take advantag e of
the wide-open opportun ity to expe ri­
men t with digita l communications sys­
tems on our ham bands will have an
enormous advantage over late comers
to the field .

II you're interested in reading mor e
about this developing techn ology , let
me know-or would you rather I start
digg ing up articl es on quenched-gap
spark and MOP A rigs, exer cises in
nostalg ia from the Good Old Days of
amateur radio? Please advise .

Boy Scouts No-Code News

A recent ne ws rel ease fro m the
Boy Scou ts of America says they're
now offering a merit badge for short ­
wave listening. II went on to say that up
unti l now the Scout Radio Merit Badge
had been based on ham operating
skills .

Un fo r tu na te ly , the Radio Merit
Badge has drawn so litt le interest in
recent years that it 's now going to be
based on logging shortwave broad­
casts instead of gett ing a ham license.

The end of another era in amateur
rad io.

Selling Frequencies

Were you one of those who laughed
when I wrote about the FCC auctioning
off freque ncies? tt's t ime to laugh
aga in because the Bush budget esti­
mates $563 milli on per megahertz,
with a starl of 6 MHz bei ng made avail­
able. That isn't goin g to bala nce the
budget , but heck, an ext ra $3 .4 billion a
year here and there won 't hurt .

If the FCC decides to lake our 1200
MHz band, they might be able to rent it
for $33B, and that would make a major
difference in the budge t def ici t. Per­
haps we should offe r ou r virtuall y un­
used UHF bands up for grabs and give
Congress a whole new lease on spend­
ing.

A letter from a ham reader in Ca lifor­
nia said, "Some months ago, a mem­
ber of ou r federal leg islature was in my
apartmen t and the subjec t of 220 came
up . 'What is this 220 MHz th at I'v e
been getting all those letters about?' I
tu rned on my receiver and sa id here it
is. After twenty minutes, the com ment
was, 'How can anyone justi fy frequen­
cy allocations for that trash? ' What
could I say?"

The Rad io Frequency Market

More an d mor e go vern men ts are
talking in terms of renting radio fre­
quencies instead of having them is­
sued free by gove rn ment bureaus.
Technology advances have enormous­
ly incr eased the numbe r of communi­
cations services and needs. This has
put an impossible load on the burea u­
crats issuing frequencies.

If the FCC goes ahea d with its plans
for renting rad io chan nels, how wide
a band w ill we amateu rs be ab le
to afford ? Let's say 20m is put up lor
rent. At about $1 million per year per 5
«Hz channel, how many kHz can we
afford?

Let 's say we decided to go for a mod­
est25 kHz ham band. That wou ld be $5
mill ion a year in rent. If we spl it that
30 ,000 ways, that 's $170 each for us
per yea r. If we figure 365 days and 16
hours per da y times five cha nnels,
that's 29,200 channel-hours available
per year-about one hOur for each of
us. $170per hour. Hmmm . I dunno , but
I think I might be able to get more en­
joyment for $170 for one hour some­
where else.

Of course, we can always get busy
and get mor e young hams into our hob­
by and maybe put a stop to th is non­
sense .

Mr . NiCad

It seems as if Mr. NiCad (Ed Yost)
has a booth at just about every major
ha mtest . Ed 's specialty has been
keeping our HTs perking . And, consid­
ering the frai lty 01these batteries, he's
made a nice business out of it.

Sure, if we took care of our NiCads
they 'd probably last almost forever .
But , alas, we use Ihem in so many
p ie ces of equipm en t, one almost
needs a full -time support person to
keep 'em in healthy condition.

I've got 'em in my flash units (4),
port able radios (4), several toys (5),
cassette reco rders (3), calcu lato rs (6),
portable CO players (3), laptop com­
puters (9), bccmbox , razor, HTs (10),
por tab le disk unit (3), electric dri ll ,
flashlights and so on. There's no way
to remember to keep 'em all charged.
Or to remember to discharge and then
recharge 'em periodically. When I go
on trips I have to throw in about f ive
poun ds of different chargers because
they use a wide variety of voltages and
currents.

I've asked a coupl e of times in my
editor ia ls lo r so me one to bu ild a
simpl e, but complete NiCad charger
un it w hi c h wo u ld automat ically
disch arg e 'e m to erase the ir pesky
memory, have a zappi ng current to
burn out sma ll snorts whic h tend to
develop , recharge them the prope r
amount and then keep them trick le­
charged for use .

The best unit I've seen so far is com­
merci ally availab le and not cheap, but
we ll worth the price just in the batteries
it would salvage lor me. I've a review
article on the unit which we 'll be pub­
lishin g soon.

At any rate,l wasn't surprised when I
checked out my HT' s spare batteries
and found one which wouldn 't cha rge. I
open ed it up- two cells were dead. Not
having that commercial Char ger to zap
the dead cells back 10 life yet, my
tho ugh t turn ed imme dia tely to Mr .
NiCad. A ca ll and he had a rep lace­
men t pack on its way so I wouldn' t be in
trouble lor my upcoming ham confer­
ence in Aspen. I UPS 'd the wounded
pack and had it back in good shape
less than a week later-a spare for the
trip .

You could do worse than keep a Mr.
NiCad price list on hand for when an
HT battery zonks oul. II's a good place
to shop for HT chargers too. Ed seems
to have an amazingly compl ete inven­
tory on hand . m
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CIRCLE 2 43 ON READER SE RVICE CARD

GET THOSE RARE DX's • • •

Yes! We accept forei gn ord ers at no extra charge! (U.S. fund s only).

. . . wi th the help of an azimuth map
from the Great Circle Map Com­
pany. An azimuth map wi ll help
you get the mo st from you r beam
antenna. Each map is spec ial
made fo r your QTH and features
your stat ion's call sign on the
lower right corne r (SWLs may use
thei r initials or name up to 7 char­
acters). The map measures 23 " x
35", is brig ht ly co lore d and is

printed on 80 pound pos te r sto ck . To order, send $39.00 (p lus $2 .00 S&H)
and your station's call sig n and location to:

The Great Circle Map Co.
P.O. Box 691401

San Antonio, TX 78269 USA
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• CIS-Phone Patches. IJT;\1F
Microphones. DT~tF keyboa rds

• KANTRO:'IJICS- Packel Rad io.
and Softw are

• CAPRICOR:'IJ II- Digital wea ther
console. measu res and di splays wind
speed and d irection , tem penn ure.
pressu re (computer co mpa tible).
Progra mmabl e alar ms.

• MIRAGE I KLM-t\ rn p l if i e r~ .
Antennas.
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" Q ua lity lh ro u g h Technology"
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THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEA TURING PORTABLE RADIO SIMU LA TlON TUNING
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Number 22 on your Feedback card

NEW PRODUCTS
Compiled by Linda Reneau

PRODUCT OF THE MONTH

HElL SOUND
Heil Sound has taken some of

the professional hardware used
on the stage. at recording studios,
and in broadcasting and retooled
it for your amateur radio station.
By ca refu lly sele cting com po­
nents, you can design your audio

system to meet your requirements
and give you hands-free opera­
tion.

Call Heil Sound and request in­
formatio n about Concept 2000.
Heil, Ltd., Heil Industrial Blvd .,
Marissa IL 62257. (6 18) 295 ­
3000. Or ci rcle Read er Service
No. 203.

ELENCO ELECTRONICS,
INC.

GAP ANTENNA PRODUCTS, INC.
THE CHALLENGER ox.v

-

Change " female Nctype connec­
tors, and is available with other
Bird-type QC connectors.

Power and frequency range are
100 mWto 10 kWand 0.45 MHz to
2300 MHz, using Bird pluq-in ele­
ments . The unit is rated at a maxi­
mum insertion ·VSWR of 1.05 to
1000 MHz, 1.1 to 2300 MHz. Ac·
curacy is ± 5% of full scale CW,
± 8% of full sca le peak. The meter
weighs three pounds. Price, $750.
B ird Electron ic Co rporation ,
30303 Aurora Road, Cleveland
OH 44139. (2 /6) 248- 1200.Orcir­
cle Reader Service No. 206.

BIRD ELECTRONIC
CORPORATI ON

Bird Electronic Co rporat ion
now has a portab le peak-readinq
wattmeter, the model 4314B, de­
signed specifically for measuring
air navigational aids and other
pu lsed RF sys tems , su c h as
telemetry, radar , TV, and com­
mand lcontr ol. It also measures
PEP of SSB and AM signals. Per­
formance specifications are iden­
tica l to Bird's model 4314, which it
replaces.

This new model measure s prac­
tically any 500 coaxial transmis­
sion: pulsed, AM, FM, or CWoA
CW/PEAK swi tch
allows quick se­
lection. In PEAK

mode, you take a
pea k measure­
m e nt ; i n c w
mode, the meter
works like a stan­
dard Bird Model
43 wattmete r.

The meter is
powered by two
internal 9V alka­
lines with twice
the battery life of
th e p r e v i o u s
Bird model. Or
y o u can u s e
the supplied AC
power adapter.
Model 43148
is equipp ed
with two Bird
Q C "Q u i c k

--~

•-
I-

GAP. introduces its Challenger OX-V, a 5-band, 31.5'
high vertical antenn a. The Challenger, made of aluminum
and stainless steel, weighs 50 pounds, and is self-sup­
porting. You can assemble it in thirty minutes; all sections
fully sleeve and have been pre-dr illed . A nut dr iver and
drop -in ground mount are supplied.

The Challenger OX-V launches the RF 16' above the
ground , and gives less than 2:1 SWR on 10m, 15m, 20m,
and 40m. The Challeng er has no traps , coils, baluns ,
resistors, transform ers, or base insulators to steal RF
power. This pre-tuned antenna performed well without
radials on 10m, 15m, and 20m.

The Challenger OX-V sells for $169 from the manufac­
turer. GAP. An tenna Produ cts, Inc., 6010 Bldg. J, North
Old Dixie Hwy., Vera Beach FL 32967. (407) 388-2905. Or
circle Reader Service No. 201.

supplies: 1.5V
DC to 15V DC
and - 1 . 5 V
DC to - 15V
DC at 1 amp.
T he vo lt ag e
shuts off if a
short occ urs.
Th e supplies
are regulated
to better than
0.2V when ris­

ing from no load to full load.
The unit measures BY4H x7" x4".

$90 assembled, $60 in kit form .
The Elenco XP-620 is a fully Elenco Electronics, 150 W. Car-

regulated 3 output power supply. penter Avenue, Wh eeling IL
It provides one fixed voltage 5V 60090. Or circ le Reader Service
DC at 3 amp, and two variab le No. 202.
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CIRCLE 332 ON R£ADER SERVICE CARD

I - . OMAR ELECTRONICS ' - I
FOR ALL YO UR AMATEUR NE EDS

I SPECIAL PRICES on all I
I MFJPRODUCTS * A.R.R.L. PUBLICATIONS I

and other Ham Radio equipme nt!

I CE: 404-760-88461 :-:1 I
I OMAR ELECTRONICS ' Om" P, poWABFON I
0 650HWY~B NE SuiteC' Loganville, Ga3024~

We soeceree in CB radio mo:lilication plans artd hardware
Frequency and FM cooveson kits, repair books, plans, high­
performanceaccessories. thceeeoos ofsatisfied customersnce
19761Catalog $2.

CSC INTERNATIONAL
LOU FRANKLIN/K6NH - Owner

P.O. BOX 31500X, PHOENIX, AZ 85046

Wi: POlrrrA-G1£AM ~~~.
Al lasl l A completely portable 2 meIer three
element D91taloop beam . Easy 10 sui ~ wi h
no small pa rts 10 lose. Low VSWR oyer enul"Q

$84 .95 2 meter band. Gain equivalenl lO a 4-e lemenl
(f '''' :<hIf'PIr'lgl Vagi. An 9111m9nls and food line with BNC

eenoee tcr store insido a J h boom. An ideal
9merg9ncy anlenna. backpackeble (18 OZ),
g9M rai fi91duse With accessory mast. Money
ba ck d not fully satislioo
P.O. Box 5200' ' ·S SUMMITEK
Sail Lake City, UT 84152 AM (801) 277-4205

* * * * * * * ~ * * * * * * * * * * * * * * * * * * *
JANUARY 4, 1983

10-21D·1.

CiLB ELECTRONICSJNC.
151 Commerce Pkwy., Bullel", NY14224

716·675·6740 9 to 4

Thesolution tomost interference , intermod,and desense
problems in AMATEUR and COMMERCIAL systems.

• 40 to 1000 Mhz · tuned to your frequency
'='·.E~" - • 5 large helical resonators

• l ow noise - High overload resistance
• 8 dB qatn . ultimate rejeclion> 80 dB
• 10 to 15 volts DC operation
• Size - 1.6 x 2.6 x 4.75" exc. connectors
• FANTASTIC REJECTION!

Price· CALL bipolar wfRCA jacks
Connector options: BeN $5, UHF $6,

N $10
SUPER HOT! GaAs Fet option 520

~~~1fI!III

CIRCLE 17 ON REAOER SERVICE CARD

• For transceivers and reoeaers • AMATEUR and COMMERCIAL
• Aulomatic eoerancn . adjustable speeo and amplitude
• Small size ' easy mstananon . 1 10 15 vens DC
• 8 selectable. reprogrammable messaqes : eacn up 10 2 mm. long
• Wired, tested, and programmed with your messacersj

Model ID-l Model ID-2 w/2 to 10 minute timer
We offer a com plete line of I ransmitler and receive- strip s
and synth esizers lor amateur and commercia l use.

secuest our free catalog . Mastercard and VISA welc om e

--.: _.. . ....le~
<"',.k;~,

~ . . . ~"

A CURE WAS FOUND

FOR THESE DISEASES:

1.
2. KNOB-ITUS

3. QRM-DEAFNESS

4. BUTTON-PHOBIA

5. SWITCH-CANKER

6.
7. CROSS NEEDLE-EYES

*THE CURE IS:

• MAKCOMI• • 'og lSIO,. d " ....m.'" . nd i. ""n'" b~ M..C<>m Elocl ron ic • • lnc.

THE BOTTOM L INE: "MAX COM WORKS"
CIRCLE 101 ON READER SERVICE CARO

MAXCOM
~OMATIC ANTENNA M ATCHER ®

F=OR ALL 5.S .B . RADIOS* ONE SHOT GUARANTEED TO L A S T
AT L E A S T F IVE V E A R S!

* * ** * ** * * ****** ** * * * * * * *
MAXCOM. INC. BOX 502. FT. LAUD.• FL.333C2

305-523-6369
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Interested in ham radio 's hottest new
mode? Check out next month 's special
Packet issue!

ELECTRON PROCESSING, INC.

sertion and incrementing in any
memory message for contesting
and six prog rammable modes of
operation. RS-232 compatibl e for
co m pute r operati on and on­
screen display of practice ses­
sions.

Amateur net price , $190. Ad­
vanced Electronic Applications,
Inc., PO Box C-2160, Lynn wood
WA 98036. (206) 775- 7373. Or
circ le Reader Serv ice No. 208.

dB of gain from 1 MHz-1300MHz,
with a low 2.a dB noise figure.

The RFP-SO is $100, with quan­
tity discounts. The price inc ludes
your choice of BNC, SO-239, or F
connectors. N-type co nnectors
are also available for the RFP-50
fo r an additional $25 , Electron
Processing , Inc., PO Box 708,
Medford NY 11763. Sales Depart­
men t, (516) 764 -9798, Or circle
Reader Service No. 205.

New from AEA is The Morse
Machine MM-3 keyer, with digital
and analog selection, to help you
increase your code speed and
asos. Store 8,000 characters of
memory in 20 memories (36,SOO
with 32K RAM).

The training system orovtdgs
random code group pract ice, a
tour-letter word generator, and
a Dr. QSO"" simulato r. It also
has automatic seria l number in-

ADVANCED ELECTRONICS APPLICATIONS , INC.

The RFP-SO signal intensifier
receiver preamplifier, new from
Electron Processing, is mounted
at the antenna to take full advan­
tage of incoming signals. It is
housed in two 1.2S"x1.2S"x3.S"
cast aluminum enclosur es with
li ghtning and static prote ction .
You can place the separate power
unit, either a 110VACora 12V DC
($4 extra) supply, inside, near the
receiver . The RFp·50 provides 15

,

./

pad loc k tab willaccept #10, #7, or
#3 tocks. Three models. with dif­
ferent combinations of drawer
styles, are avai lable. Price, $78.
Contact East, 335 Willow Street
South, PO Box 786, No. Andover
MA 01845. (508) 682- 2000 . Or cir­
cle Reader Serv ice No. 204 .

The home study course re­
quires a 15W soldering iron. You
can complete the course in a week
of eve ning sessio ns and ea rn
three Continuing Education Units
(CEUs). Price is $100 and order
number is EI-3135.

You can order the free Fall 19a9
Heath kit Cata log by calling (800)
44-HEATH or by writing Heath
Company, Department 350-046,
Benton Harbor M/ 49022 or by en­
tering GO HTH on CompuServe.
Or circ le Reader Service No. 207.

Heathkit /Zenit h Education al
Systems now offers a new home
study course, " Fundamentals of
Surface Mount Technology," de­
ve loped by Forrest M. Mims, 11 1.

Th e course teaches the basics
of planning , designing, assem­
bli ng , and so ld e ring su rf ace
mount boa rds, and directs stu­
dents through the hands-on as­
sembly of a practice board, an au­
dio osc ill ato r, and an LED bar
graph and other projects.

CONTACT EAST

HEATH COMPANY

Portable. small parts storage
cabinets, made from tough, high­
impact plastic, are available from
Contact East. They feature rust­
proof hardware, removable draw­
ers, and doors that latch to pre­
ve nt ac cid ental open ings . A
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PH NelEa
2SC2904 32.511
25C2905 34.50
411~2 950
t OWNOISE. fIGURE

IlIGf H 02 11.95
~RF90 1 1.25
IIAFF911 2 00
IIRr 966 2,00
1tE255312SK205 3,25
NU11371s.K1243 .25
J 310 1.00
U:109 1.15
U]10 1.15
21« ' 16 1.00
3~04 2.00
3't2 11 2.00
OUTPIJT lllOOOtES
SAU<\ u u.,tt 49,50
SAUI1A 9G3 50.00
SAV6, roa 42.50
SAV1'.6 42.511
SAVI2 ,u tt' 23.50
SAVI5 222 58.15
SAV17"ullw 66.511
1151110A 32.15
M51113 49.50
'01 51115 42,25
M51726 , .. 59.95
'01 41721 , .. 69.50
M51729 ..11 699 5
M51732L 33.00
M51735 SII 57,511
M51731 , .. '8.511
M57741LM'H 51.00
M51145 89.95
M57755 78.15
'01 51152 1296 69.15
'01 51164 80S 74.011
M57112,M57733 use
M57737,5C1019 5AV7
SC1021 use5AU4
SC1028 use SAV15
MHW 71O·1,2,3 61.1111
MHW8211· 1 76.00
MMW820·2 82.11 11

SPECIAL TUBES
6CL6 9.95
6GI(6 1.95
6HF5 G ~ 14.95
6JB6 Gt 15.95
6JS6C GE 15.95
61(06Gt 15.95
6H6 ot 15.95
6LQ6'6MJ6 15.95
128 Y7A 9.95
572e.1 160L 83.00
811A 16.95
813 49.75
83JA 89.15
83JC 109.75
833G 149.75
., 2051 22.75
5894 59.90
61468 13.95
6550 IU S
75111CT66 14.95
salt 349.50
eets 369.95
89!1O 18.00
3CX800A7 339.50
JCXI200A7 449.95
3CX1500A1 649.95
4CX2508 89.95
4CXlOOOA1 439.95
3·500Z'fN u .11 4.5O
J. 500ZUMAC 129.95
.·4QOC...."c 159.95

PH l*l b
MRfMJ 14 50
MRF654 2t'! ,00
lIAF660 10 15
IIRf 843. F 22 50
"'AFU 6 37.15
"' Rf 873 291 5
~'Af1946 15 00
PT91141 21 00
RF120 22.00
5D1229 12.00
50 1272 12.00
5012 78-1 13.15
50 1' 115 16.00
501'01 25.00
501 '28 29.50
501429 ·3 16.00
SRf20 72 12.15
SRf 3662 24 00
SRF3115 13.00
5ll f 3800 17.50
2N1522 11,95
2N3553 2.25
2N3171 3.50
2N3866 1.25
2N4048 11.95
2N4421 1.25
2N51119 1.15
2N5119 1.00
211I 5589 13.00
211I5591 13,50
211I 5641 12.00
2N5642 13.15
211I 5643 18.00
211I5944 111. 00

_,2N5945 10.00
211I5 946 12.50
211I6080 1.50
211I61181 8.50
211I 6082 10.011
211I61183 11.00
2N6084 12.75
2N5097 20.00
2N5255 2.50
2SC1311 4.511
2SC1307 4.75
2SCI12 9 16.25
25C1946 18.75
2SC1946A 16.75
2SC1947 9.75
2SC1955 9 00
2SC196BA 2200
2SC1969 2.50
2SC2029 2 50
2SC21175 1.15
2SC2094 18,SO
2SC21191 2800
2SC2091.. .. 61 00
2SC2099 29.50
2SC2166C 1 00
2SC2221 8.25
2SC2237 7.00
2SC2284A 24.15
2SC2289 13.75
25C2290 14.75
2$C229O.... 39.SO
2SC2312C U 5
2SC2319 31.25
25C2S09 9.00
2502559 28.25
25C26JO 23.00
2SC26411 15.00
2SC2641 16.00
2SC2642 28_25
2SC2694 '6.75
2SC2695 31.15
2SC2781 532.75
2SC2819 21.00

PH ~I&

BFR96 5 2.15
I.!Rf134 16.00
IlIRF t36 21.00
MRFl 36Y (7.00
MRF131 2' .00
NRF138 35.00
IlIRF141G 190.00
NRF148 34.00
NRF150 19.50
IlIRF151G 119.50
NRF153 395.00
IlIRF156 531.00
MRFI11 34.50
MRF112 ~.75

MRFl 74 80.00
o,IIRF20B 14.50
o,IIRF212 19.50
o,IIRF221 11.00
...RF224 13.50
\lRF231 2.00
\'IRF238 14.00
MRF239 15.00
\'IRF240, A 15.00
!I1RF245 32.00
\lRF2f7 24.15
IdRF243 33.00
IdRf26<l 8.00
MRF261 9.00
MRF262 9.00
MRF264 1\1.50
MRF309 &0.00
MRF314A 29.75
MRF31SA 325 11
MRF316 64.50
MRF311 59.75
MRF321 51.110
MRF411 6 13.511
MRF412 22.11 11
MRF421 24.11 0
MRF422 36.11 0
MRF427 17.1111
MRF42B 50.1111
MRF429 39,1111
MRF433 11.011
MRf435 6B,511
MRF4 48 73.511
MRF449 22,511
MRF449A 18,25
MRF4511 13,511
MRF450A 14,25
MAF453 18,511
MRF454 14.1111
MRF454A 11.00
MRF455 11.25
MRF455A 12.15
NRF458 211.1111
NRF4611 23.50
WRF464 25.00
MRF466 18.15
ItlRF415 6.15
ItlRFH 6 UlO
~RF4n 11.15
MAF419 13.15
'ol RF4a5..... 18.50
'olRF492 IU S
'ol Rf 491 I US
MRF515 2.50
MAF555 3.00
IdRF551 5.25
MRf S59 2..25
MRF601 2.50
MRf 629 3.00
MRf630 3.15
MRF641 18.00
MRf644 23.00
MRF646 $25.00
MAf 648 31.00

Prices Subtecl To Chan~Withoul Motice
MATcti ED& SEL.fCTEDTUBE ANDTRAN$lSTOAFI'IlAl$
INSTOCKFOfl A"' ATEURANO~\lERCIAL EOO1PNENT

Orokrs~ved by 1 PMPSTshippedUPSumt day.
Nell myUPSdeliYefy available ' Weh port

Noe. lra charge lor C.O.O. or VlS.....CO'ders
Ship-Mand. l ib. U.S. 0. ForeignSm Pid Air 8 oz. $5.00

MinimumOrder 515 Ouantity Prlein\lAvailable

PARTSORDERSONLY- NOTECI1NICAL (800) 854-1927
OfltlER LINE · INfORIlIAn ON

DrTECti HELP

744-0728

RFPOWER
TRANSISTORS

We st ock a full line of
Motorola & Toshiba parts SEE YOU AT THE
fo r amateur, marine, and LOS ANGELES
business radi o se rvi c ing " HA MCOM 89 "

Partial Listing of Popular Tran si stors in Stoc k

'I

CIRC LE 8 ON READER SERVICE CARD

~~: I..
"...._--

ELKTRONICS
12 53 6 ToR. 77 · Findlay. OH 4 5840

(4 19) 422 -82 0 6 ,J
•
~ ELKTRONICS

12536 T.R. 71

H (~ ~~d~;~ 15810

EVERY ISSUE
of 73

on microfiche!
The entire run of 73 from October , 1960
through last year is available .

CIRCLE 3 65 ON REA DER SE RVICE CARD

The collection of over 600 microfiche, is
available as an entire set , (no partial sets)
for $180 plus $5 fo r sblppinq (USA).
Annual updates available for $ 1O.

BUCKMASTER
PUBLISHING

" Whitehall"
Route 3. Route 56

Mineral, Virgin ia 231 17

703 - 894- 5777
800 - 282 -5628

Your full satisfact ion is guaranteed or
your money back , Visa/Me accepted.

We offer a battery operated hand held
viewer for $ 75, and a desk model for
$200. Libraries have these readers.

You can have access to the treasure s of
73 without several hundred pound s of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk ,

·Custo m Graphics with your Call Sign
·4 Screens (2 Hi-res/Z co lor bar)
· 12 VDC Operation
·Instant Video ID
·Video Relay for switching in Live

Camera Video
-Bullt-In Automatic Sequencer.Timer

(steps through all four screens)

VDG-l wi th pre-programm ed calls:

$99
Call or write for catalog of available graphics

CIRCLE 252 ON READER SERVICE CARO

Acompleteslow scanteevsoo staten lor YOIJ
IBMPCorcCJn'lJCltible. Sendam receive mages
i1~ to 10shades01gray depet1ding 4XlnyOlJ"
graphicscardandprhter.
Includes:

Demodu1ator Modulator 75 Page Marual
Software Tutorial Cassette

Re<Pres:
Hamtransceiver PCwith 640K Parallel Port
GraphicsCard Tape Recorder Serialport

Sk>wS<:m Formats : 8.1 2,17.23.34,36,48.72 sec

:~',,#'"

,""

PC Slow Scan $149.95

CIRC LE 339 ON READER SERVICE CA RD

CIRCLE 244 ON READER SERVICE CARD

34374 EAST FRONTAGE RO AD
BOZEMAN. MT 597 15 (406 ) 58 6-1190

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR MORE INFORMATlON _

'~~ Midlan d1"11 Te chno logies

SPECIALISTS
IN FAST TURN

P.C. BOARDS

NEW!
Ql°ItS e "GlI"GOI\"

Made Easy &Fun
Introducing the most Com prehensive and Easy-to-Use
code course availabj e today!
-MORSE TUTOR Is availa ble lor IBM PC, XT,AT, PS/2
and com pa tibles .

FEATURING!
* 1- 100 wordIm inute code speeds

* Standard or Farnsworth modes

* Adjustablecodefrequency

* Over1Billion possible raooomc sos

* t euer, number. andpunct. markcoverage

* Sell calibrating/menudriven design

* Display lexl- while listening or after copying
To Upgrade or learnCW, Send checkor M.D. lor $19.95
+ $2S&H lo:

..!do'w Tutoris, QlJiIe 99][ IREFER TO OST IsiIl'IpIv.u uliefb v. "
JUlY'88P.49Ilryar1 H~inQs.AA1HV

My , I96ll,13Magame

21881 Summer Circle, Dept. MTS
Huntington Beach, CA. 92646

CA. Residents add $1.20 sales tax
NOW AVAILABLE THRU UNCLE WAYNE'S BOOKSHELF.

THE ARRL & FINE DEALER5 EVERYWHERE
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Number 23 on your Feedback card

RTTYLOOP
-0"'1 2 VPC

18 ktl 4100 ll:

HJ E3l¥.E.

Lcue j s . 4:~- -- lL
L _;;-;-_ _ . _

Item Type Source Price

Optoisolator 4N33 RS, JE,JDR
Resistors 2200 RS 271-015 2/$0.19
V4 or va watt 47000 RS 271-030 2/$0.19
(Radio Shack 10,0000 RS 271-034 2/$0 .19
parts are nearest
whole vatues.)

Diode 1N4004 RS 276-1103 21$0.69
JE 50 .12

Transistors 2N2222 RS 276-2009 $0 .59
2N2222A JE $0.29
MJE 3055 RS 276-20 20 $1.59

Perf board 0.1" grid RS 276-1394 $ 1.99

(Resistor values are nominally within 100/0. For all pract ical pur-
poses, the avaitable Radio Shack values are close enough to the
values spec ified for this project.)

RS-232/TTL to TTY convener.

Every One Different

Next month I wilt try to tackle the
ATIY Loop Survey, the result s
with which you have inundated
me . If there is one unde rlying
thread already apparent, it is that
there is no consistency among
you. The readers of this column,
and one would presume RTIYers
in general , are all over the place in
interests, equip ment, experti se,
and orientat ion. Looks like a fasci­
nating study.

Meanwhi le, feel free to drop me
a note , with whatever comments
yo u think important enou gh to
convey. Electron ically, I keep pay­
ing my on-line bills , so you should
still find me on CompuServe (ppn
75036,2501) or Delphi (usema me
MARCWA3AJR), via EasyPlex or
MAIL, respectively. FJJ

1 (415) 592- 8097 to check on the
availability of a part or price. An­
other wide-based dealer I have
bought from in the past is JOR
Microde vices, of Los Gatos, can­
tornia, PH: (800) 538-5000.

For your convenience, I listed
information on al! these suppliers
in the parts list for this project.
"RS" is Radio Shack, " JE" is
Jameco Electron ics, and " JOR"
is JOR Microdevices. Where no
supplier is listed , any of the se
companies should be able to or­
der the device, but no current
price is avai lable as I write this
column.

By the way, several of you have
expressed diff iculties with find ing
the Exar chips used in the last two
months ' RTTY Loop projects.
Both of the chips are available
from JOR Microdev ices . The XR­
2206 function generato r, used for
AFSK generation, lists for $3.95,
and the XR·22 11 decoder, used
fo r the term inal unit, li sts for
$2.95. They do have a $10 mini­
mum order, so maybe a call to the
toll free numbe r will get you a cat­
alog for further goodie shopping.
Be sure to mention 73 Magazine
and ATTY Loop when you order,
OK?

ment with the value of the 220Q
resistor. The aim is to light up the
LED in the oototsotator.

The rest of the circuit is fairly
conventiona l, and may be built on
a perf board with pcint-to-pcin t
wiri ng, or on a pr inted circ ui t
board . I have not inc luded printed
circuit layouts as yet, by the way,
because so few of you have ex­
pressed an interest in them. If you
would like for me to try to lay out a
board, be sure to let me know, for
future circuits.

Once again, notice the slightly
anomalous power supply, with a
12 volt supply requ ired for the
transistors, and a more typi cal
loop supply for the TTY machine.
Be careful around those loop sup­
plies, folks. They can deliver qui te
a kick if you lay your hand across
the terminal s. .

Parts Procurem ent

Here, as before, a trip to your
local Rad io Shack should take
care of you. Besides the local out­
let, try .Jameco Electronics, in Bel­
mont , Californ ia, who supports
the " J im-Paks" fo und on the
racks at many electronic and com­
pute r ce nters. You can pho ne
them twenty-four hours a day at

RS-232 to TTY Converter

Parts List

Basic Anatomy
of the Optoiso lator

We must use another form of
subterfuge, the cptoisolator. Most
of us are familiar with photocells,
those little wonders that change
resistance based on the amount
of light falling upon their faces.
When I was in school, we mar­
veled at how a tra nsisto r, with
the top cut off the case, makes an
exc ellent photocell. Of course,
you can buy trans istors pre­
pared this way-phototransisto rs,
naturally .

You are also no doubt aware of
the illuminating wonde rs known
as light emitting diodes, or LEOs.
Able to produce light from relative ­
ly low energy sources, these dar­
lings find their way into almost ev­
ery elect ronic device imaginable.

Now, if you take an LED and pot
it so that it di rectly shines onto a
phototrans istor, you have an op­
toiso tator. The outp ut is directly
controlled by the input, but there
is no electrical connection; the
transfer is accomplished over a
beam of light.

Admitted ly still a low level, now
you can use the output of the op­
toisolator to key a transistor, and
that tran sistor to key an other ,
power transistor, and that transis­
tor to key a loop. Simple, huh?
Well , the figure shows the results.

Whi le I detailed the input as RS­
232, a term that should be readily
und erstand abl e afte r my last
column, TIL levels wilt also work
nicely. You may have to exp eri-

Amateur Radio Teletype

Optoisolator Circuit
for TTY

Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD2120B

Resistors,
Transformers, or Relays?

Be fo re we ge t t oo d ee p ly
into the circuit , though, a word
or two about the optoisola tor. You
might think you could co nvert
the high level loop current to the
low level RS-232 or TIL current
with resistors, or a transformer,
or some similar device . While you
might be able to have some in­
formation transfer that way, there
is an inh erent da ng e r. If the
transfer circuit were to fail, high
level current might be allowed into
the TTL device . At a minimum,
this would fry some components.
Max ima ll y , it could b e qu ite
dangerous.

Fo r th i s re a s o n , v a ri o us
schemes evolved to iso late the
loop from a driving circuit. Whil e
a rela y might seem obvi ous ,
convent ional relays are too slow
to keep up with the keying pulses
of RTIY. One type of relay you
can use is the reed relay. This
little beauty consists of two thin
reed s of magn et ic all y act ive
metal sealed in a glass tube .
Either a permanent mag net or
elec t romagnet will cause th e
reeds to react, making or break­
ing the circuit. Thus, driving the
magnet from the loop allows
the reeds to key a low voltage
device . This may be ideal for a
keyi ng ci rc uit , but the re eds
cannot hand le the current to key
the loop itself.

For the last two co lumns, I
have respond ed to many requests
by describi ng seve ral one-chip
ci rcuits to enab le you to become
act ive on RTTY with a minimum
of time and expense. While many
of you have computers or video
terminals, I am qui te sure that
many of you would still like to
int erf ace these one-chip won­
de rs with a more conventional
RTTY loop. To wit, this month's
circuit.

Here we use one of my all-time
favorite devices, an optotsotator.
to convert either a TTL level or
R5-232 level to the more common
curr ent loop for TTY.
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Continuedfrompage S2

S22.95

517.95

# 13 BRASS KEY & OSC..

# 15 PLASTIC KEY & OSC.

SINGLE CODE TAPES
$10.95 each in c lUdi n g sh ip p in g

CIRCLE 31 ON READER SERVICE CARD

RADIO AMATEUR CALLBOOK INC.
925 Sherwood Dr., Lake Bluff. IL 60044

Mon.·Frl.8·4pm (312)234·6600

;ljj)8B COMPLETE ADVANCE D 552.95
This A d van ced co u r se includ es 4

t h eor y ta p es , 1 te x tbook , an d 6 code
tapes (13 t o 22 w p m ) .

;ljj)9 AOV. THEORY CO URSE $22.95
4 t apes and 1 ill ust r at ed tex t boo k

#0 7A 2·WE EK TECH . .• . . $22.95
T h i s T ech n ic i an c o u r se in cl udes 2

t heory ta pes and 1 ill ust rated te x t bo o k ,

GORDON WEST

RADIO SCHOOL

#11 EXTRA CODE CO URSE $42.95
6 tapes for sp eed b u i ld in g from 13

to 2 2 wpm f o r t he E x t ra code exa m .

#12 EXTRA THEORY CO URSE S22.95
4 t heory tapes and 1 ill ustrat ed

te x t b o o k fo r E x t r a cl ass theory.

#01 COMPLETE NOVICE • . . $52.95
2 theo r y ta pes, 2 textbo o ks , FCC

R ule B o o k , 4 code t a pes, code os c il l at o r
set , examin er te st pa cket , and o ve r $50
i n radio di sc oun t c o u p o n s.

#0 2 NOVICE CODE COURSE $42.95
6 cas sette t apes m a k e it easy to

learn t he code f r o m sc ra t c h .

#0 5 COMPLETE GEN ERAL. . 552.95
6 code tapes , 4 t he o r y ta pes, an d 2

t e x t b o oks. I d eal f o r upgr ade f r o m
N ovice t o G en e ral.

#10 COMPLETE EXTRA. . . . $52.95
4 the ory tapes , 1 textb o o k, an d 6

c o d e races (1 3 t o 2 2 wpm).

#0 6 GEN. CODE COURSE . . $42.95
T hi s G ene ral co u rse in c lu des 6

t apes for speed b u il d ing fr o m 5 t o 13
wpm .

# 19 5 wpm N ov ice QSO tests
# 20 5 wpm Ran d o m Code
# 2 1 5 · 7 wpm Sp ee d B u il de r
# 22 7 · 10 wpm Speed Bui lder
# 2 3 10 wpm Plateau Breaker
# 24 10 ·1 2 w pm Spee d Bu il de r
# 2 5 12 - 15 wpm Call s & Numbers
#26 13 wp m Random Co d e
# 27 13 wpm Test Preparat ion
# 2 8 13 w pm Ca r Co d e
# 29 13 - 1 5 wpm Speed B u i l d e r
#: 30 15 -I 7 w p m Spe ed B uil d er
#31 17 - 19 wpm Spee d Bui ld er
# 3 2 20 w p m Random Code

• #:3 3 20 wpm T est Preparat io n

I
# 34 2 0 wp m Ca r Co d e
# 43 3 - 1 5 wpm Co d e Re view
# 4 0 12 ·2 1 wpm Co d e Re v iew •

0

1
Prices incl ude ~~ I
shipping & handling~~ •

I #04 21-0A Y NOVICE . . .•. $22.95

ro 0 11 2 ..pa,e te x l bo o K-I "' . t w o ste re o cod e
learning ta pes

r:;;;;l • sa m p le 5 wpm
~ NOV ic e co de test

._::: • o ver $5 0 In radio
,-; ; . ~ m an u f actu re rs '

:. d isc ou nt co u p o n s.

Conclusions

So how does the u nioen BC100XLT mea­
sure up? Overall performance was excellent,
and uncommon for such a low price. My only
complaint with the receiver is its relatively low
IF image rejection figure for the UHF band
segment.

As far as physical packaging goes, the only
detractors were the cramped keyboard and
the plastic case. If I could make any chang es
to this unit, I would opt for an aluminum case
with a belt clip on the radio itself, since the belt
loop on the carrying case is awkward to use.
These are, however, minor problems.

All things considered, I conclude that the
Uniden-Bearcat BC100XLT offers very good
performance. easy programmin g, and many
worthwhile features wrapped up in an attrac­
tive, low-cost package.m

Thomas Rowinski KA 1MDA has been a ham
for 5 years, and is an avid auto RDFer. Tom
currently works as etectrontce technician for
Titef/ex in Springfield, MA. Other interests tn­
elude photography, sound design in theater,
and SWUng. He can be reached at 292 lh
South St., Northampton, MA 01060.

and a Tektronix 5110 scope.
Receiver sensitivity for 20 dB quieting mea­

sured between 0.35 ~V (VHF-LO) and 0.7 ~V

(UHF), with full quieting occuring between 30
uvano 50 IJV, respectively. IF image rejection
measured 70 dB in the VHF-LO band, and 45
dB in the VHF·HI band. Because of equipment
limitations, I couldn't make this measurement
in the UHF band segment, although everyday
use suggests this figure is probably lower than
the VHF-HI value.

The squelch sensit ivity was 0.14 IJV at
threshold, and 0.3 I.N at maximum setting.
Squelch hysteresis measured 5 dB, and maxi­
mum audio output was 400 mW at the onset of
distortion. My tests confirmed the manufactu r­
er's specifications for selectivity , scanning
rate, and search speed.

Sens itivity:

Manufacturer's Specifications for the BC100XLT
Band Coverage: 11 Bands

Frequency Range: 29- 29.7 MHz, 10m Ham
29.7- 50 MHz, VHF Low
50-54 MHz, 6m Ham
118-136 MHz, Aircraft
136-144 MHz, Military Land Mobile
144- 148 MHz. 2m Ham
148-174 MHz, VHF High
406- 420 MHz, Federal Govt.
420-450 MHz, 70cm Ham
450-470 MHz, UHF
470-512 MHz, UHF T band

0.4 ~V , at 29- 54, 136-174 MHz
0.8 ~V. at 118-136 MHz, 12 dB SINAD
0.5 ~V. at 406-512 MHz

- 55 dB at ± 25 kHz

480 mW Maximum

100, in ten 10-channel banks

15 channels/second for scanning mode
25 Frequencies/second for search mode

Selectivity:

Audio Output

Channels

Scan Speed

Bench Test Results

The bench test set-up consisted of an H-P
6080 signal generator , H-P 403B voltmeter,

end overload in normal use, even in such RF
rich areas such as Springfield, MA, and on top
of Mt. Greylock, a peak in Western Massachu­
setts, home for over half a dozen repeaters
from 6m to 440 MHz and commercial TV.

The supplied rubber duckie antenna gets by
for VHF and UHF bands , but really falls short
in the 29-54 MHz range. If you plan to do any
serious listening in the VHF-La range, I highly
recommend using a different antenna. In fact,
overall receiver performance improves notice­
ably on all bands by substitutinq a simple tele­
scopic rod. The BC100XLT incorporates a
BNC·type antenna connector, making ama­
teurantenna swaps a snap.The same, howev­
er, cannot be said of the earphone connector.
Uniden uses a 3/32 " sub-mini jack instead of
the more common lh" mini jacks found on
most amateur rigs.

IF image reject ion is excellent in the VHF·
LO range, good in the VHF-HI range, and ade­
quate in the UHF band segment. The squelch
control has enough hysteresis to prevent
choppy reception under weak signal condi­
tions. Audio output is more than adequate ,
with crisp, communication qual ity response.
Intelligibi lity was excellent.

The NiCd battery pack provides apprcxi­
mately five hours of continuous use under nor­
mal listening conditions.

While testing batte ry life, I came across a
strange quirk in the BCl OOXLT, possibly relat­
ed to the microprocessor . After using the radio
until the low battery alarm came on, I plugged
the wall charger in for an overnight charge .
Thenext day, I unplugged the charger, turned
on the radio, and-nothing! When I turned the
volume up, it would only motorboat. However,
switching on the radio first, and then unplug­
ging the charger/adapter, resulted in normal
operation. It' s likely Ihat something in the AU­

TO-OFF feature gets confused when the pack is
completely discharged. I repeated this test
several times, and obtained identical results.
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Ca"
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Cal l S
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"""Cali S
C~II S
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Call $
Call $
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Call $
Call$
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CaliS
Cali S
Ca lIS
cen s
Ca"
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JUN's
CaliS
CaliS
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""OS
""OS
""OS
""OS
ceas
Cans
Cans
Ca~S

reA
Call $
cens
cens
cans

1929 .00
1129 .95

689.95
1995 .00

459 .95
499.95
599 .95
344. 95

1749 .95
559. 95

599.95
2449 .95
1449.95
949.95
469.95

1999.95
1059.95

699 .95
459 .95
399 .95
369.95
729 95
599.95

TSA
699 .95
389.95

SALE
$333,95

$299,95

509
449.95

489
629 .95

List
$6149

3149.95
1149

'699
" 99

999
509i539
469/4 99

""95
639
220

729.95 Call $

LIST
$473.95

$449.00

SPECIAL
IC-I2AT
1.26HzFM,HT

IC-04AT

SPECIAL
FT-311 RM 220 FM Mobile $439 .95 $249 .95

3919 Sepulveda Blvd,
Culver City, CA 90230

213-390·8003

SPECIAL
TM621A
22 0/ 440 DU AL B AN D

JUN'S

FT·767 GX Gen. Cvg Xcvr
FT·757 GX IIGe n. Cvg Xcvr
FT·747 GX Gen . Cvg .)( evr
Fl·7000 15m-160m AMP
FT·212RH NEW 2m 45 ....
FT-712RH 1Oetr'I35w
FT·290 R A~ Mode Porta!lle
FT-23 RfTTMini HT
FT·736 R.AHMode
FT-470 2ml7 Ocm HT

RZ-1 WlCleband Rcv r
T5-94 05lATGen. Cvg Xcvr
TS-44 05lAT Gen . Cvg Xcvr
T5 -140$ Gen. CvgXcvr
TM·55AT 2m- 70cm 1.2 GHz
TS·790A 2m-70cm 1.2 GHz
TS-711A All Mode Base 251'.1
TA ·751A All Mode Mob ile 25....
TM-231A 2m 45w
TH-215A 2m HTHas ItAn
TH-25AT 5wPockel HT NEW
TM-72 1A 2rnI7Ocm FM Mobile
TM -70 1A 2ml70cm Mobile
TH·75A 2 rrJ7Oem HT
TM-431A Com pad FM 35w
TIi-45AT 5.... Pocket HT 220 MHz

IIIICOMI

KENWOOD

1C-78 1 New Deluxe HF Rig
10-765 Gen. Cvg Xcvr
1C-735 Gen. Cvg Xevr
1C-751A Gen. Cvg Xevr
1C-R7OllO25-1300 MHz Rcvr
IC-A71A 100 kHz-30 MHz Revr
1C-228AIH FM Mobi le 25..../45....
1C-28AIH FM Mob ile 25w /45w
IC-2GA T 2m7....HT
10-900 Six Band Mob ile
tC-3SAT
lC-2S AT 2M
10-4 8A FM Mobile 251'.1
IC-4GAT New 61'.1 HT
IC-38A 25w FMxcvr
1C-32AT 2mf7OCm HT

CIRCLE 272 ON READ ER SERVICE CAR D
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Figure t. Schematic of tunable field-strength
meter.

Photo B. Inside the meter. Note the Jack of
parts.

Construction

Begin with a metal cabinet. Try not to use
plastic. You want the RF 10 enter only from the
telescopic antenna . Drill the correct size holes
for the tuning capa citor and for S1. After you
cut the prope r size hole for the meter, mount
the meter to the cab inet. In my unit, I did all the
wiring using the component leads. You can
use tie strips , but keep the leads as short as
possible.

Quick Calls

Winding both L1 and L2 is also an easy job . I
used a quarter-inch drill shank as my coil form
for L2. L2 consists of 18 turns of No. 16 gauge
hookup wire . Leave enough lead length for
soldering. L1, the low frequency coil , cons ists
of 36 turns of No. 28 gauge wire , close-wound.
I used an old Bic Stick" pen as my form. I cut a
one-inch length of the barre l and wound the
wire around it. To hold the wire in place, use a
drop or two of Super Glue" . This holds the
wire in place quite well.

You can, of cou rse, use a larg e wattage
resistor with at least 10k ohms in resistance
for L1. Just be sure that you use a carbon
resistor and not a wire-wound job. With both
cases, L1 and L2, don 't worry too much if you
can 't get the exact amount of turns . This is not
exactly a laboratory instrument! We' re not go­
ing to use it to launch missiles . A little hit
or miss will not cause any trouble.

Radio Shack sells a 365 pF miniature vari­
able capaci tor. That is what I used in my unit.
There 's only one prob lem with this capaci tor
and those like it: They're a real nuisance to
moun t a knob on! Here is how I did it: J glued

Continued on page 87

you've got in you r shack's junk box. I used a
50 ~A movement because that 's what I had.
You can use a 100~A, but at reduced sensitiv­
ity. Depending on what power level you want
to sniff out, you could go as high as 500 ~A .

Don't go over 500 Il A- the meter will be insen­
sitive.

Building a Field-Strength Meter
Getting the most out of your signal: That is

the name of the game. Fine tuni ng the anten­
na system can becom e much easier with this
hand y little tool , a tunable field-strength me­
ter . I' ve been using this litt le critter for years.
Many a time I' ve been saved by this meter,
especially during Field Day operation .

Parts

This is really a junk box project. In fact, I
buil t the unit pictured fro m the odds and ends
off my benc h. As a matter of fact, I could
probably build a five-inch color TV from what
is on the top of my workbench. If you ' re not
this well-supp lied, you can get all the parts for
the projec t at your local Radio Shack store ,
except forthe meter. Raid a good friend 's junk
box for a usable meter-Rad io Shack no
longe r stocks the model needed here.

Before we get started digging up the parts ,
let the soldering iron heat up a bit while we
look over the schemat ic. You 'll not ice the lack
of a trans istor amplifi er or op amp. Using a
battery-powered fie ld-strength mete r would
almost guarantee a dead batte ry just when
you need it the most. The secr et of a super­
sensitive field-strength mete r is the tuned cir­
cuit used for receiving the RF energy. No need
to worry about a pooped battery when sto ring
the meter in your tool box, or leaving it out in
the sun for a weekend!

OR~be' 26 on you, Feedb ack eare

Photo A. The tunable field strength meter. A
real junk box project!

Low Power Operation

Simple Circuit Workings

Rectify the RF with a small signal diode,
then apply the DC to the mete r. L1 and L2,
with C1, form a tuned circuit. Select either coil
and use the variable capacitor to tun e the LC
network to resona nce. A small telescopic an­
tenna picks up the RF.

That' s about it-nothing really diffi cult
about this project! The onl y critical part is 0 1.
This should be a 1N60 or 1N34A german ium
diode . Don 't use a silico n diode because the
higher breakover vo ltage will reduce the me­
ter 's sensit ivity.

The me te r ca n be just about anyth ing

Mike Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646



Ham Doings Around the World

The Yellowstone Rad io Club of
Bill ings is sponsoring a spec ial event to
coinc ide with th e Grea t Montana Cattle
Drive to commemorate the Montana
Centenn ial. Ust en for stations identity­
ing themselves as " The Great Mon­
tana Cattle Drive" with their individual
callsigns. Hours will be 14002-24002
ea ch da y . Suggested fr equenci es:
7265 kHz. 14265 kHz and 21365 kHz
USB . For commemorative certificate
send OSL with info and a 9 x 12 SAS E
to Verlon Cox K7AEZ, 1124 Parkhill
Drive, Billings MT59 102.

The Oliver Haza rd Perry Expedition­
ary Force (WD8LKI) will begin opera­
tions from the Lost Pen insula Sept. 9th
at 13H002 . Suggesled frequencies:
28 .365 , 21 .36 5, 14.265 , 7.265 an d
3.965 MHz. To find the Lost Peninsula ,
send your OSL and a 9x12 SASE to
Como Wills, 30372 Bates Road, Per­
rysburg OH 4355 1. For add itional info
con tact Robert F. Soton WD8LKI, PO
Box 8526, Toledo OH 43623. Work
(419) 475-8665, Home (419) 537-9255.

Sp eci al Events Stations

SCHAUMBURG IL
SEPT 3

PANAMA
SEPT 2- 3

The Bill Gremillion Memo rial Radio
Club will operate K4SEX at 1400-2000
UTC in conjun ction with the 20th annu­
al Powers Cross roads Arts & Craft Fes­
tiva l. Suggested frequenc ies: 14.325;
21.325 ; 28.325 . For QS L send OSL
and SASE to BGM RC, PO Box 2327,
Newnan GA30264.

The Schaumburg ARC will operate
WB9TXO at 15002-21002 from their
demo station at Schaumb urg Septem­
berfesl. Sugges te d fr e q uen ci es :
7.289; 14.289; 21.289; 28 .389. For
speci al ce rtifica te send QSL to SARC,
PO Box 6825 1, Shaumburg IL 60168­
0251. For info contact John Sea/(3 J2) .
887· J800 X· 126 or (312) 830-8727.

BILLINGS MT
SEPT 4-9

LOST PENINSULA MI
SEPT9-10

NEWNANGA
SEPT 2-4

Sa turd ay ni gh t . b reak fast Sund ay
morning . Tal k- in: 146 .221.82 an d
146.34/ .94. Pre-reg istration $5, door
$6. Flea market table, $6. Vern He in­
sohn WA0ZWW, 950 Backbay BlVd.,
Wichita KS 67203.

The Radio Clu b of Panama cele­
brates the 18th anniversary of thei r
club wit h an HF-bands contest the
hours of 00:01- 23:59 GM T. Bands as­
signed: 15 mts; 20 mts: 40 mts . Con ­
test callsign : CO CONCURSO DEL
RADIO CLUB DE PANAMA; CO CON­
TEST FROM RADIO CLUB OF PANA­
MA. Authorized st at io ns: HP1-LD;
HP1-BSL ; HP1-ECA; HP1-AIB ; HP1·
COW; HP1-CDZ.

ELMIRA NY
SEPT 30

NORTH WICHITA KS
SEPT 3D-OCT 1

The 7th annual Natchaug ARC giant
flea marke t will be held at the French
Club on Club Roa d . Dealer s. Free
parking . Admission $2, unde r 16 free.
Advanced, inside tab les $6, sa at the
doo r. Tailgat ing S5 and up. ARRLNEC
exams for all classes. Talk-in on 90130.
contact Pat Rogo wsk i N1GBP, 90
Becker Circle, Windso r CT. (203) 522­
8028 evenings .

The Kansas State ARRL Convent ion
will be held at the Red Coac h Inn by the
Wichita ARC. Features Flea market,
dea lers, VE Exams, forums, banq uet

The Elmira ARA will present the 14th
Annual Elmira International Hamfest at
the Chemung County Fai rg roun ds.
Ouldo or flea market, indoo r de aler dis­
plays of new equipment. Tickets avail­
ab le at gate or in advance from Dave
Lewis, RD #1, Box 191, Van Erten NY
14889. Don Estus, (607) 739-4807.

WILLI MANTIC CT
SEPT 24

BERLI N VT
SEPT 24

ADRIAN MI
SEPT 24

The Adr ian Amat eur Rad io Club is
spons oring its 17th Annual Hamfestl
Compu ter Show at the Lenawee Fair
Grounds. Advance tickets, $3; $4 at
the gate . Full table, $6; trunk sales , $3.
Talk in: 145.37- 444.675. Adrian Ama­
teur Radio Club, PO Box 26, Adrian MI
49221.

GRAYSLAKE IL
SEPT 23-24

The Ch icago FM Club will sponsor
Rad io Expo 89 at the Lake County Illi­
nois Fairg rounds . Camping & parking
available. Overn ite security provided.
Indoor flea market tables & electricity.
VE exams. Advance, $4 ; $5 at door .
Talk-in on 146 .16/ .76. Mike Brost
WA9FTS, PO Box 1532, Evanston IL
60204 .

BELLEFONTAINE OH
SEPT 23

The Central Vermont ARC is spon­
soring the Fall Foliage Ham fest and
Fleamarket at the Nationa l Gua rd Ar­
mory. VEe exams. Talk-in on 146.625.
Adm ission , $2; tailgating, $4; tables,
$6 in advance, $8 at the door. Handi­
capp ed accessible. Todd Bigelow, PO
Box 524, Williamstown VT 05679 . (802)
433-5567.

The Champaign-Logan ARC will be
holding their " Hamboree '89" at the
Logan County Fairgrounds . Adva nce
tickets $3, $3.50 at the door. Tables,
$4. Free parking. Call-inlD irections on
14 7 .60/ _00 reptr. S te ven Kidder
N8£ TD, Box 265, Russells Point, OH
43348. Or call (513) 843-8006.

The South Jersey Radio Association
willsponsor its 41st Annual Hamteet at
the Pennsauken High Schoo l parking
lot. VEC license test ing , all classes.
K2AA talk -in : SJRA Rptr 145.290/ .600.
Advance tickets $3.50, $4 at the gate.
Tail gate space, $5. Send with SASE to
Ed Ramm ing AB2Y, 4500 Westfield
Avenue, Pennsauken NJ 08110 . (609)
663-5539 .

The Tidew ate r Radio Conventions ,
Inc., is sponsoring the 1989 ARR L
State Convention at the Virgi nia Beach
Pavil ion. Advance admi sion $5, $6 at
the door. Features ARR L & DX foru ms
of all types, major com mercial ex­
hibitors for amateur radio and comput­
ers, V EC Test sessions for all c lasses,
ind oor f leamar ket , free parking . Talk­
in: 146 .37/ .97. Manny Steiner K4DOR,
3512 Olympia Lane, Virgin ia Beach ,
VA 23452. (804) 340-6105.

VIRGINIA BEACH , VA
SEPT 16-17

SOUTH DARTMOUTH MA
SEPT 10

water. Advance tickets, $3 ; $4 at the
door. Handicap park ing. Flea market
spaces 10' x 25' . Advance tables are
$11 for fir st. $8 each add itiona l, and
$12 at door. Rese rvation de adl ine
Sep t. 1st. Prizes . Talk-in freq uencies:
2m and 7OCm; 147 .75/.15 MHz and
449.15 /4.15 MHz . Forums Chairman,
PO Box 587, Findlay OH 45839'()587.
Reservations, Find lay Hamfest, Box
587, Findlay OH 45839.

OLD WESTBURY NY
SEPT 17

The Long Island Mobi le ARC , Inc ., will
ho ld its Hamtest at the New York Insti­
tute of Technology . Admission, $3 at
door, exhibitors $5 . Talk -in : 146.25/
.85. Contact Neif Ha rtman WE2V,
(516) 462-5549 or Mark Nadel NK2T,
(516) 796-2366.

The Southeastern Ma ssachusetts
ARA is host ing their SEMARA Ham ­
fest . Free admission . Dealer space, $5
in advance or sa that day. Talk-in on
147.000 + /.6 or 145.490 -/.6 as back­
up. (No rad io test this year .) Send
SAS E to SEMARA Ham/est, P-J05, S.
Dartmouth MA 02748 .

PENN SAUKEN NJ
SEPT 17

OXNARD , CA
SEPT 23

FIND LA YOH
SEPT 10

The Ventura County ARC Swaptest
will be at the Oxnard Community Cen-

The 48th Annual Hemteet is spon - ter. Buyers free. Seller 's tables, $7.50.
sored by the Findlay Rad io Club at the All indoor. VCARC, PO Box 2 103, Ox-
Hancock Coun ty Fairgrounds. Limited nard CA 93033 or call Dick WA6JOX,
camp ing , $5 space . Limit ed power and (805) 485-4462 .
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The Platinum Coast ARS presents
their 24th Ann ual Melbourn e Hamtest
at the Melbo urne Aud itorium . Registra ­
tion is $4 in advance (SASE), $5 at the
door. Swap tab les are $10 one day ,
$15 both days (limi t two adjac ent pe r
req uest). Sen d requ est to Hamfest,
708 Dartm outh Av e., Me lbourne FL
32901 .

The Cote 51. Luc AAA HamlestlF lea
Market wi ll be held at 51. Richards
Church. Flea market table , $10. Fee,
szat ooor . Talk-in on VE2RED, 147.271
147.87. Joe Ship VE2JS , 5637 Melling
Ave., Cote St. Luc, Que. H4W 2C1.
(514)482- 6500.

MELBOURNE FL
SEPT 9-1 0

The Mob ile ARC, Inc .. is holding
thei r Hamfest at th e Te xas Street
Rec rea tion Center. Tab le s: $6 one
day, $10 both days. Plea se conf irm by
August 25th. Tables ass igned accor d­
ing to date of request. Larry Early , PO
Box 8404 , Mobile AL 36689. (205) 342­
7601 after 6 PM.

COTE ST. LUC. QUEBEC
SEPT 9

Uniontown ARC (W3PIE) will hold its
Annual Gabfest at the Club ground s on
the Old Pitt sburgh Road . Tal k- in:
147.04 5/.645 & 145.17/144.57. Reg is­
tration S3 each or 2 for $5. U.AR.C.
Gabfest, % John T. Cermak WB3DOD,
e.o. Box 433, Republic PA 15475.
(4 12) 246·2870.

UNIONTO WN PA
SEPT9

MOB ILEAL
SEPT 9-10

BETH LEHEM CT
SEPT 9- 10

The Hen House Gang ARC will hold
their 65th Annual Argil Fair at the Beth­
lehem Fair Grounds. Talk-in: 40m , 20m
SSB , 40m Novice CW , 10m Nov ice
SSB. Send regul ar SASE to HHG,
W1FHP, Hard Hill Road, Bethlehem
CT06751.

Listings are free of charge as spa ce
permits. Please send us your Special
Event two months in advance of the
issue you want it to appear in. For ex­
ample. if you want it to appea r in the
Jun e issue, we should receive it by
March 31 . Provide a clear, concise
summa ry of the essential derails abou t
you r Special Event.



SCAP Autopatch Board
eProvlo es all basic autop atch funct ions
-Secure 3 Digit Access; 1 Aux On-Off funct ion , Audio
AGC; Bui ll-in t imers; etc. Beautif ul Audio!

-OIl inhibi t bd. also available
-Write/call for deta ils and a data sheet

- 10 Wts . Output. 100 % DutyCyclel
- wtthstands High VSWR
«True FM for exc. audio quali ty
- Destq ned speciftcially for cont inuo us rptr . serv ice .
Very low in " white noise ."

- Spurlous -. 75 dB. Harmon ics -BOdB.
-With .0005% precis ion grade xtal.
-SA-3D 30 Wt. Amp board & Heat sink, 3 sec. L.P .
filter & reI. pwr. sensor :

-SA75 75 Wt. unit also available

SCT110 VHF Xmtr/Exciter Board

Improved SCT410B
Transmitter Assy.

RPCMBoard
-useo w/SCAP board 10 provide " Reverse Patch"
and Land-Lin e Co ntrol of Repeater

-lnclud es land-line "answering" circuitry

Lightning Arrester For Autopatch
-eas Disc harge Tube shunts phone line sur ges to
ground

- Handte s up to 40,000 Amps!
«The Best device ava ilable to prot ect Autopatc h
eq uipment from lightning damag e. $17 .00 + S/H.

SCT 410B UHF TransmitterBd.or Assy.
- Slmllar to SCT1 10, 10 Wl s. nom .
»tnctuaee " on boa rd" proportional Xtal
Osc./Oven c ircuit ry for very high stabifity!

- BA-40 40W. U HF AMP. BD. & HEAT SINK

SCT110 Transmitter Assembly
ISCT110 mounted in shielded housing
»Bam e as used on SCR 1000 & 2000X
- Compt etely assmb ld. w/F .T. caps, S0239 conn.
- 10,30, or 75 WI. un it.

1D250ACWID
& Audio Mixer Board

-fmprcvedt Now includes " audio mute"
circuit and "Emergency Power 10"
option.
-4 input AF Mixer & Local Mic. amp .
- PROM Memory-250 bits/channel.
- uc to 4 different 10 channels!
- Many other features. Fact ory programme d.

CTC100 Rptr. COR Timer/Control Bd.
eComptete solid state control for rpt r. COR:'Hang"
Timer, " Time-Out" Timer, TX local & rem ote Snut­
down/Reset, etc.

-lncrudes inputs & outputs for panel controls &
lamp s.

TTC300 TOUCH TONECONTROLLER

- SCP12 12 VDC @O .3AMAX.OUT.
- SCP512 12 VDC @ lA & 5VDC @ O.4A out .

(l .lA total max . out.)

- SCP512A As above , but also w/ -12VDC@O.lA

Power Supply Boards

-High performance, Super ver sat ile design. To con ­
trol any ON/O FF Functi on at a remote site via DTMF
Radio Link.

- uees new hig h qua lity Xtat Co ntro lled Decoder IC,
w/high im munity to falsing

- Decode s all 16 digits
- 3 ON/OFF Functions per Main Card . Easily expand-
able 10 any no. of funct ions w/ Expansion Card s.

eOodes quickly fie ld programmable via plug-in Cod ­
ing Car ds . Many unique 3-dig it codes available . Not
basically 1-dig it as with competit ive units .

-Latched or pu lsed outputs.
-Transls tor Switch outputs can directly tr igg er solid
state circuitry or relays, etc. for any type of control
fu nction.

-Low Power Consumption CMOS Technology.
5VDC Inp ut. Gold-plated co nnectors.

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VDC out. 115/230 in , 50160 Hz .
- 30A @70% duty, 25A@ 100% duty.
- Massive 30 lb . Transfo rmer & H eat S inks.

Spectrum Repeater/Link
High Performance Boards &Sub-Assemblies
These are professional "Commercial Grade" Units-Designed for
Extreme Environments (-30 to 60° C.) All Equipment Assembled & Tested.

iiili~~~t:~For 10M, 2M, 220 MHz, & 440 MHz

New FL-4 UHF
Helical Resonators

Receiver Front·End Preselectors

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHFReceiver Boards
SCR200A-VHF SCR450A·UHF
• Totally Advanced Design!
-8 Pole Front End Fltr. + wide dynamic range­
Redu ces Overload , Spurious Rasp. & Interm od.

- Sens. O.25 1JV/12dB SINAD typ o
-Sel . -6dS @ ± 6.5 KHz. -130dB @ ±30KHz. (8 Pole
Cry stal + 4 Pole Cer ami c Fltrs.

· 'S Meter', Discriminator & Deviat ion Mtr. Outpu ts!
- Exc . audio quality! Fast squelch ! w/O .0005l1fo Cry s­
tal. ("Super Sharp" IF Fltr. also avail. )

• New! 30 KHz B.W. IF Filter
for High Speed Packet.

Call or Write for
Data Sheets

Complete Receiver Assemblies
-ncvr. Board mounte d in shie lded housing.
-Oompietely assembled & tested, w/F.T. caps ,
S0239 co nn .

- As used in the SeA 1000. Ready to dro p into your
system !

- UHF Rcvr. Assy. Now Ava ilable w/Super Sharp FL­
4 Hel ical Resonators. Greatly reduces 1M& " out of
band " interfe rence!

-FL-6: 6Hi Q Resonators w it h Lc-Nclse Tra nsis tor
Amp (2M or 220 MHz)

- FL-4H: 4Hi Q Helical Resonators & Lo-Noise Tr .
A mp . in shielded housing. (420-470 MHz)

- Provld es trem endous rejec t ion of " o ut-o f­
band " signals w/out th e usuallossl Can oft en be
used instead of large expensive cavity fi lters.

- Extremery helpful at si tes with many nearby trans­
mi tters to "filter-out" these out-o f-band signals.

"When You Buy, Say 73" CIRCLE 51 ON READER SERVI CE CARD



Number 28 on your Feedback card

73,NTERNATIONAL

Calendar for September

l-Army Day, Chile
3 - lndepend enc e Day, Qa tar (7th for Brazil, 15th for

Guatemala, EI Salvador, Costa Rica, Honduras, and
Nicaragua, 16th for Mexico and Papua New Guinea, 18th for
Chile , ztst for Belize)

4-Labor Day, USA; Labour Day, Canada
6- National Day, Switzerland (10th for Belize , 11th for Chile,

26th for Yemen Democratic Republic)
a-World Li tera cy Day . Teach somebody " Have a good day"

in your language today!
9-National liberation Day, Bulgaria

12-Revolution Day, Ethiopia
15- Respect for the Aged Day, Japan
17-Nal ional Heroes Day, Ango la
20-Federal Thanksgiving Day, Switzerland
23-National Holiday, Saudi Arabia
24-Anniversary of Third Repu blic, Ghana ; Autumnal Equinox

Day. dapan
25-Referendum Day, Rwanda
26- Confu cius Day, Taiwan
30-Botswana Day, Botswana

Yuri UA4LCQ/UG6 of Expedition SOS Armen ia opera ting in the Leni­
nakan/Spitok/Kirovokan area, December 1988-January 1989. (Photo
from Ken Carpenter KC4UG .)

branches, with ove r 500 mem­
bers. To be scheduled at the same
ti me as the national AGM of
SARL, it will have international
gues t speakers and seminars and
disc ussion groups on many sub­
jects Inctudinq OX, packet, SWLs,
and satelli te operations.

The SARL publication , ZS6TJ
CaJling, was rated " Excellent" in
Cat ego ry A (p ub licat io ns of
groups with over 500 members) in
the 1988 Amateur Radio News
Service Publications Contest.

Marion Island background : For
months before the Marion Island

. team depart ed last April for its
planned 14 months of isolat ion,
members ' received both spec ial­
ized and gene ral training, includ­
ing psychological preparation for .
th e ex perience. Pet er Sykora
ZS6PT (operating as 288MI) said
he was n' t worried - he'd have
plenty of work to do, including in­
stallation of an automatic weath­
er-recording stati on. " There are
after all seven of us," he said ,
" and I have Amateur Radio. I am
sure that I will take time off to
ragchew to my friends .... I hope
the DXers will give me time off to
have some leisurely oeos!''

The Northern Cal ifo rnia OX
Foundation prov ided two Yaesu
FT 757 GX2 transceivers , a
FL2100 amplifier, and the Power
supplies for the DXpedition; Hal
Lund ZS6W B provided an ICOM
a-metre transceiver, and two 4-e1
yagis . Peter will be usin g two
rhomblcs and two v- beams also,
which will be used for commercial
operation between the island and
Pretoria. He has an AEA PK232
TNC and IBM-compatible com­
puter for logging and transfer of
logs to ZS5E, his a SL manager .
He hopes also to fire it up to work
AMTOR and HF packet.

USSR. The reports we hoped to
get from around the world on the

Roundup
South Africa. The callsig n for

the Antarct ica Sanae Research
Center has been changed from
ZSl ANT to ZS7ANT to make it
more distinctive.

A radio amateur convention will
be held in Johannesburg next
March, according to Hans v. d.
Groenendaal 2S6AKV, chairman
of the Johannesburg Bran ch of
the South African Radio League
(SARL)- the largest of the SARL

we re nervo us enough so that
printed signs went up at the doo rs:
Electric Lights Are Not Hazardous
To Your Health .... I have a person­
al memory of the firs t time my
gra ndfathe r used a wall crank
telephone: He stood well away
from the wall and yelled at it ,
meanwhile holding the receiver a
safe six inch es away from his
ear ... . In the 1930s a frie nd of
mine got a letter from an acquain ­
tance in Bogota, Colombia, say­
ing he was going to telephone him
on a certain date at a certain time,
and what numbe r should he call.
To be sure everything worked out,
my friend got a hotel room in
Boston and alerted the staff . The
manager himself supervised the
hotel switchboard-and the call
came in as scheduled after a sa·
ries of operators excha nged their
own messages. As he checked
out the next day, the doorman
asked him if his call had come in
OK. ... I gave my then-86-year--old
father an electronic calcu lator ten
years ago; it was weeks before he
stopped checking up on its an­
swers with pencil and paper-and
he never had any real confidence
in it.. .. As for me, as t reach 70,
well, never mind! Let's just say I
don't actuall y shake malfunction­
ing appliances in case the elec·
trtcity has gotten clogged up in
some wire somewhere . . . . RP

edited by C.C.C.

airin g a regular review of what is in
the Russian press, called "At the
Kiosk." VOA even has talk shows
whic h allow Russian listeners to
call in with questi ons and com­
ments. Glasnost is also permitting
KOL Israe l and Deutsche Welle to
be heard . (From The Economist ,
and from Die Ze it in World Press
Review .) Radio France Interna­
tional has announced a 45 per­
cent increase in broad casts to the
USSR, Poland , Romania , and
Yugoslavia; and Mr. Varba nskiy
(first deputy chief of the USSR
Minist ry of Communications
Space and Radio Com munica­
tion s Mai n Ad minist ratio n) has
stated that equipment prev iously
used for jamming now is used to
sho rtwave rel ay programs to
Moscow listene rs. (From Robert
Chear, France, and Karel Honzik,
C zec hos lovak ia , in S weden
CaJling DXers.)

In China, however, after two
long steps forward there has been
what we can only hope is just a
single step back-but it was a
tragi c one. After the severe re­
pressions in early June, a VOA
'c o rrespond ent was given 72
hours to leave the country . One
can only wonder what the futu re
will bring. References to the Peo­
ple's Republic of China in this
column-if any-will be of a very
general nature for a while ....

Ref lections. Whe n electrici ty
replaced gaslight fixtures in the
legislative chambers of the State
of Washington, many legislators

Notes from FN42
Nam es of nations. Burma has

just renamed ilse lf ; it is now Myan­
rna, with emphasis on the second
syllable: Mee-ahn-ma. Cambodia,
which became Kampu chea a few
years ago , is Cambodia again.
There have been many such
name changes in recent decades,
in Africa parti cularly. Perhaps we
should do a rundown in a future
column? With explanations, per­
haps? Like , Upper Volta became
Burki na Faso five years ago­
why? Oh, well; we' re lucky com­
pared to school children in Myan­
rna who have to learn that they live
in the Pyidaungsu Socia list Tham­
mada Myanma Naingn gandaw.

Interested in inviting some­
one from the USSR to come vis­
it? Bryan Hastings NS1B, Editor
in Chief , 73 Amateur Radio, is,
and phoned the USSR Embassy.
Th ey respo nded by pr omptly
sending him a short applicat ion in
English and Russian . Those inter­
ested should write or phone the
Soviet Embassy or Consulate in
your co untry. (In the US, 1125
16th SI. NW, Washington, DC
20036 ; (202) 628-8548 .)

Radio broadcasting freedom
continues to spread as, believe it
or not , the Voice of America now
has a Moscow Bureau with full­
time staff . The once-clandestine
Radio Uberty (RL) and Radio Free
Europe (RFE) of OSS (Office of
Strategic Services) and its suc­
cessor, the CIA, now have in their
employment a Moscow freelancer
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Prizes and gifts at the annual fARC social evening. At back, L to R,
4X6KJ, 4Z4AB, and 4X 1MK. A happy winner slips into the photo, fore­
ground, unexpec tedly. (Photo by 4Xl GE.)

Armenian earthquake disaster
never materialized , but see the
photo for a picture of Yuri
UA4LCQ/UG6 opera ting in the
area.

ISRAEL

Ron Gang 4X1MK
Kibbutz Urim
Negev Mobile Post Office
85530 Israel

Callbook Foul-up. We don't
know who is to blame, but in the
1989 International Caflbook ls­
raeu Novices who have upgraded
have Silent Key listed next to their
old Novice callsiqns. Only the call­
signs have passed on, and their
previous owners now sport new
calls that you' ll have to search for
elsewhere among the 1300 or so
Israeli calls listed. We can assure
you, those named next to the call­
letters listed here (seethe box) are
alive and well!

All Novices are now 4X9s. The
last stage of callsign restructuring
has go ne into effect. Novices
used to be 4X4N~ -, 4Z4N- -, and
4Z6N~ -, with the N dropping out
when they upgraded to Grade B
(General Class). For a few years.
the new Novices got a 4Z9- ~ ~ call,
the ones with UHF atl-mode privi

Alive and Well !
4Z4N ZR . 4X6ND E, 4X6N FK .
4 X6NF S , 4 X6N KV , 4X6 NRG,
4X6NRP. 4X6NUN 4Z9AAG.
4Z9 AG D, 4Z9AD D, 4Z9A EB ,
4Z9BBA , 4Z 9B BG , 4Z9 BGB,
4Z9 CEB , 4Z9DBA , 4Z9 DDD,
4Z9DED (definitely not ded-ccc),
and4Z9EAA.

leges gett ing a 4Z9B- - ticket. The
Ministry of Communications has
finally recalled the old N~ ~ calls,
but gave no assurance that they
wouldn't be reissued later- thus
prodd ing the old Novices to up­
grade! Prefix hunters may find the
4X9 calls on the Israeli Novice
bands from 7.000 to 7.050 and
21.100 to 21.150 MHz CW, as well
as (conceivably) on OSCAR Mode
B, as Novice Enhancement here
has given 25 watts output to all
modes on the 70-cm band.

Jerusalem's 4Z4SW , its only
pre sently active club sta tion ,
op ened early in Ma rc h. Rich
4X1DAwas the moving force and
Elmer, setting up the station at the
Giloh Home for the Handicapp ed.
Once a week he runs a class
teaching residents to make QSOs
on the air and steeping them in
Morse code and radio theory. He
had three hot prospects for exams
in April. The station has a Ken­
wood T8-130 driving a3-el tri ban­
der 15 meters up on one of
Jerusalem's higher spots. He is
looking for volunteers to help out
and bring more joy into the lives of
the residents; anyone with time
and good will is encouraged to get
in touch with 4X1DA (previously
4X6DA).

Packet telephone. A packet
BB S ha s been in st it ut ed by
4X4XX. 4Z4AB, and 4X6LM on
" the twisted pair" for the use of
IARC members, and can be ac­
cessed by dialing (03) 512-5396
daily between 1600 and 1730 lo­
cal time, and from Thursdays at
1600 through Sundays at 0730. It
works with a modem running at
1200 baud, and you don't need a
ham license to access it! What
can you find on the BBS? A mail­
box, DX bulletins, technical artl-

cles, letters via packet radio, and caterers had been at work. (IARC
files dealing with amateur radio. members note: if you have been
Why a BBS on the telephone? taking the organization 's services
Shlomo 4X6LM says that it clears for granted, now you know what
up the congestion on 146.675 goes on behind the scenes!)
MHz and lets those who don 't The IARC General Secretary,
have all the peripheral gear get in 4X1AT. and 4X4AH. the honorary
on the fun. And, finally, why not president, spoke, as did Monya
have one? Adan, an Old Timer radio pioneer

The Silent Keys ' Forest is who related tales of early cornrnu-
three years old now, and there are nications networks in the settle~

three thousand saplings growing ments of pre-State Israel. In 1924,
there . It is in the Ben Sheme n semaphore flag s were used by
forests, about five km east of the day and flashlights at night, but
Ben Gurian International Airport. duri ng the Arab riots a wireless
The Israel chapter of the Quarter net was established. The British
Century Wire less Asso ciat ion Mandatory authorities required a
(QCWA) established the Amateur license to own a radio receiver,
Radio Forest to provide a living and transmitters were illegal, with
memorial to our dear departed hanging being the maximum pun-
ones by creating forests on the ishment for getting on the air.
hilly areas that had become bare A private company in Tel-Aviv
from centu ries of ove r-grazi ng began build ing transmi tters for
and neglect. the clandestine use of the Hagana

The Ministry of Communica- (the Jewish Defence Orqaniza-
li ons ha s issu ed the ca llsign tion), but there was trouble with
4X4SKF which may be used by the rigs, and as Monya became
any group operat in g a station interested in radio, he studied am-
there, and the IARC has activated ateur radio literature and started
the call on many occasions when building small transmitters that
field days or picnics have been became the backbone of the 1938
held in the forest. Hagana radio network . The net-

Hams and families all over the work coordinated the illegal imrni-
world as well as in Israel are invit- gration operation, running the
ed to plant trees in the Silent Keys' British blockade of the coast of
Forest. The procedure is as tot- Palestine and bringing in retu-
lows: Send a check for US $5 for gees from Hitler's death camps in
each t ree you wis h pl ant ed , Europe .
payab le to the Keren Kayemet Monya issued hi m self th e
Le'l srael (The Israel Forestation callsign l C6MOM , one of quite
Authority). Write on the back of a numbe r of pirate l C6s, and
the check or on a separate piece a friendly British officer, a ham,
of paper the name and callsign of su rrep ti t ious ly b ro ugh t them
the amateur to be remembered, QSLs!
and the name and callsign (if ap- Egan Ron 4X4RE (ZC6RE in
propriate) of the donor. Mail it to 1947), issued Israeli pa sspor t
the Auth or ity, att ention of Mrs. #2002, told of organizing a OXpe-
Vicky Alkalay , PO Box 283, 91002 dit ion to the island of Rhodes in
Jerusalem, Israel. A handsome 1952 which didn't work out, but in
certificate suitable for framing and 1956 when Israel occupied the
hanging on the hamshack wall will Sinai Peninsula, he received the
be sent to the do no r. (Israeli callsiqn 4X5RE, made 800 con-
donors should check to see if the tacts from Sharm-el-Sheikh, final-
current six-s hekel donation per Iy completing a successful DXpe-
tree is still the right amount} ditio n. However, the DXCC did not

Shimshon 4X4GF (Gefilte Fish) recognize the op erat ion! You
has suggested that 70 trees would can't win! '
make a most fitt ing donati on. The lon g-await ed raffl e tor-
73s-get it? lowed the program . The stage

The annuallARC soc ial event was loaded with the goods ob-
saw some 650 people gathered tained by IARC volunteers who
together in a banquet hall that two had been pester ing prospective
hours before the event was emp- do no rs fo r mon th s . The b est
ty. Around 20 IARC volunteers pr ize s were two airline fli ght s
then went to work putting table- ove rs eas, a Mediterran ean
cloths on bare tables, unloading cruise, and two g-meter handie-
hundreds of kilos of food and soft talkies from ICOM and Alinco ,
d rinks tram 4X4AT's van and newcomer firms tothe Israeli ham
prizes from 4X60M's tender, and market . The bottom line was that
setting up the stage and sound income from the draw was suffl-
system. At the appointed hour , the clent to pay for the cost of the
place looked as if professional evening!
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•NEW ZEALAND

Des Chapm an ZL2VR
459 Kennedy Road
Napier
New Zealand

NOTE: A new address for the
NZART Nat ional QSL Bureau :
PO Box 35-046, Naenae , Welling­
ton,NZ.

Fr om June 1 of t his ye ar
th rough to 19 Februa ry , 1990,
Z L amate u rs ma y u s e t he
ca lls ign prefi x ZM to promot e
the XIV Commonwealth Games
to be held in Auk land in earl y
Februar y, 1990. Furthermore,
there will be a specia l " Games"
statio n, ZM 14CG, es tab li shed
in th e " Games Vi llage" and
sta ffe d by membe rs o f t he
Auck l and bran che s of the
New Zealand Assoc iati on of
Radio Tran smitters (NZART) .
The station will issue a special
com me mor a tiv e QSL car d
for contacts made with it. Oper­
at io ns will b e on all band s ,
and vi siting amateurs will be

welcome at ZM14CG.
For furth er inform ation, write

Rob e rt Jeffares ZL 1BT R, 34
Amy Street, Ellerslie 1105, Auck­
land NZ.

Th e X IV Co m mo nw e alt h
G am e s A w a rd , s p o ns o re d
by NZA RT, wi ll be available to
radio amateurs worldwide. It is
also a part of New Zealand ' s
150th Year Cele brations. Con­
tacts between last Ju ne 1 and
10 February, 1990, will be eligible,
and th e requi re ments are as
foll ows: Con tac ts wi th five (5)
ZM1 stations, one (1) each with
ZM2 , ZM3, an d ZM4 stations,
pl us one (1) with a Com mo n­
wealt h co untry in each of Re­
gions I, II, and III for a total of
eleven (11) contacts. Logs must
be veri fied and ce rt if ie d by
two other amateurs, and sent to
The Com mo nw e a lth Ga me s
Award Manager , Aola Johnston
ZL1ALE, 63 Red Hill Road, Pa­
pakura 1703, NZ.

Terry Carrell ZL3QL has been
re-elected NZART President by
a la rge major it y vote of th e
me mbe rs . New councill o rs al ­
so were elec ted, and th e new
team m et fo r th e fir st t im e
Jun e 3/5.D1
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Installation
System

$29.95­~M
S~lp

' -801-373-842 5
AntennasWe$l

Boo:~·s. P rovo. lIT 8400S

_.,...Ja"1ll'l
Req,... ....-
f £..,. IOvs.
£1 _0'

A~ie~/d~Q~aY~A=ntenna.

Nickel·Cadmium,Alkaline, Lithium . Etc.
INDUSTRIAL QUALITY
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BATTERIES

Multiband AntennaPacks
..Emerg.:ocyPacb CQllUl;nT •

QR\-'AIl Band kinlt-prooCwx-se.led
lIl.ulti-b.aod Dipole.V.S1oper anf<:lIna,
7(J ~,; f«dlilK, Qu ick.Lau llcb $)'S ·
rem, rocprooC dacfOll. su pport bra id,
40 P Tech Manual Complete. Ready _
foeAaioo. ()Q¢ pcnoc. ill$lall$in IS ~f:f.!:. s89 .
minUIeS... lafop aclr.$t M-,...I.d IOS & H.

Fastest A f rlnas
in the 'H:t st Antennas lVest

Box50062-5, Prov o. VI $4605 . (801) 373-8425

UCUARANTEEDTO OUTPERFORM"
THE .....OR YOUR MONEY BACK!

HAM 'tiM~!f::NA
The -aem 10· t en meter antenn a isdesigned and manufact ured by Amer ican

Ante nna .makers of t he wo rld famou s K40Ante nna .Wit h a power handling
capac ityof rsoowaees and a band Width ort.s mnzbetween 2:1 5W R poin ts

the "HAM 10' is t he perfe ct com pliment to all srnare-nano ten meter r igs.
The sta in less ste el base of t he ·HAM 10' Is supplied Wit h an

adju stable trunk lip mount . Also available Is an ocnonar adapta ble
neaw duty magnamount.

DeWSI.......R.S:
G) HANDLES UPTO1500WATTSI
® METALPLAS CONSTRUCTION.
® 50" IlO1JmON OF BASE.o STAINLESS STEELWHIPAND BASE.
® MDUNTSANYWHEREONANYVEHICLEI
@ FULLYASSEMBLEDWITH 18 ' OfIlC-58 COAX.
® COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, Call:
1-800-323-5608

6 IN IL. 1 800-942·8175
.... torwnteiAMERICANANTENNA 1500 EXECUTIVE DR. ELCIN,IL 60123
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QSYe~ Oiled.highspeedfreqllency-entrykeypads
.L Jor these popular transceves :

ICOM - 275. 375.475. 575. 725. T.l5. 7tll.

•

765,arJd 7Bl(and751AwithUX14).

.
. .. ' Kenwood · (with IC-l0or IF-l0 installed)-

• - 140. 440, 680. 711. 79ll, 811
'- arid 940.

• ~ Yaesu - 736A, 747. 757. 757-11. and 761
$99.50 (+ 2,50 S&H in US) complete.

Installs m one minute, 90 day warranty,

Slone Mountain Engineering Company. 4114-879-0241
8o~ 1573, Stone Mountain, GA 30086. Visa and MC at tepled.
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S
Two-Color

II III &inbow Assorrmenr
W,. Ship Nut IlJ ry

l GG S19. 95 $:!·U5 SBJ. 95
~GG sas.ss 534.95 $:!9.95

__ __ I ~~~ ~~:::; ~~~::; ~~~::;
I.f<> $1 I GOO $9'. 95 $39.95 $7 9.9 .5

AntennasWest Al l f::'::.WJt"~ir~jrli~~:,r~J.rsiO:·;L.
(801) 373-8425 B"x ~006:!·S. Provo UT B-I605
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YOU NEED BATTERIES?
WE 'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.
EVEREIT H. YOST KB9X1

7344 TETIVA RD
SAUK CITY. WI 53583

ASK FOR FREE CATALOG

608 643-3194



QRP

CIRCLE 170 ON READER SERVICE CARD

GrafTrak 11''''' provides real-time graphic dis­
play 01 a flat projection map that moves under
selected satellitelSuniMoonistar coverage ci rcle
and updates once per seco nd.

The Silicon Ephemeris"" gives tabular data
outpu t to the screen, printer or disk file.
Editing, data base update and rotator/receiver
control programs also included .

Requires an IBM PC, PCIXT, PC/AT, or true
co mpat ible, an IBM Color/Graphics Monitor
Adaptor or true compatible, optional but recom­
mended 80x87 math comprocessor, minimum
512K RAM, DOS 2.0 0r later, and either two 360K
floppy drives or one 360K floppy and one hard
drive ; the programs are nol copy protected.

SEE DETAILED PRODUCT REVIEW IN THE
APRIL '89 ISSUE OF 73 .
COMPLETE PACKAGE $395 U$T.

CALL FOR QUOTAnON

(71 3) 777-3057
Silicon Solut ions, Inc.

P.O. Box 742546
Houston, TX 7727 4-2546

CIRCLE 73 ON READER SERVICE CARD
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IBM is e rfJ9istered trademark 01IBM Corporation. GraITrak Il and
Silicon Ephemeris are trademarkSof Silicon Solutions. I"".

BUCKMASTER PUBLISHING
Mineral. Virginia 23117

703: 894-5777 800: 282-5628

NEW ONLINE CALL DIRECTORY

WILAM TECHNOLOGY, Div. of

WI-COMM ELECTRONICSINC.
P.D. 80x 5174, MASSENA. NY 13662

(315) 769-8334

Our new HA MCALL service g ives you
494,114+ Hams, v ia your computer.
$29.95 per year - unlimited use!

5-1000 MHz PREAMPLIFIERS
NF G P(1 dB) $
2dB 1SdB OdBm 73
3 13 8 57
4 11 12 61
4 22 12 87
3 23 18 109
5 11 20 82
6 21 24 199

AddS4 lot S&M; 1JW 1·500 MHz

WLA2OM­
WLA21M
WLA22M
WLA23M
WLA24M
WLA25M
WLA26M

Heath HW-9 Mods

I'm still looki ng for modifications for the
Heath HW-9 for the third edition of the Hot
Water Handbook . Send them to me at the
address above. If I use yours in the book,
you'll reeeive a free copy ! Don't worry about
the modification being too simple or too com­
plex. I'm interested in all of them.

Until next month , slow those electric meters
down! Operate QRP. Split logs, not atoms.m

Continued from page 81
th e sha ft to the capacitor, using a cu t-off piece
of pot shaft and some five-min ute epoxy .
I sanded both surfaces to rough them up,
allowing the epo xy to get a better ho ld on the
metal. Be su re that both pieces are clean
and free of o il.

You' ll need to go through a trial and error
p rocess to get the right length of shaft . I used
some do uble-s ided tape to sec ure th e capaci­
tor to the cabinet. You might wa nt to try more
epoxy to glue the capacitor down. A bit more
work and you could mount the capacitor to a
small piece of copper PC board, then mount
the board to the cabinet. The choice is up to
the individual builder-use whatever method
works for you. Just be sure that you don' t
thread a longer sc rew than is supplied into the
capacitor. This will short out the plates and
ruin the variable capacitor.

In the old days, you could use a panel­
mounted bearing to hold the shaft . Now you
just can't find these bearings anywhere. So, I
used a rubber grommet. This worked quite
well, even though it was a bit loose.

New from Ten-Tec

Some of the highlights of the new Ten-Tee
Argonaut II: PLL tuning, 25 memories, LCD
display, general coverage receiver, all ham
bands (WARC), VOX, noise blanker, key pad
input of frequency, five Watts input, and of
course the famous Ten-Tee QSK CWo The
Argonaul II is much smaller than the original.
You can put one inside a small briefcase for
some spy radio operation. Look for a review of
the new Argonaut II in a upcoming issue of 73.
List will be around $900.

I'm very glad to see that Ten-Tee came out
with this new QRP radio. As most of us know,
Ten-Tee started out with QRP and has always
led the pack with quality products for the low
power operator. I wish them the best of luck
with the new transceivers. Remember, you
read about the new Argonaut here first!

Test ing

Cheek over your wiring. Since there is not
much to go wrong, we can move right up to
testing out the meter. Couple a small amount
of RF 10 the telescopic antenna . (I just placed
the antenna near my open-line feeders.) Key
up the transmitter and adjust the tuning ca­
pacitor for a peak meter reading. Make sure
that you've got S-1 set to the proper range. Of
course, don' t tune up on the air except for
short durations. That' s about all there is to it!
Tuning up that antenna for Field Day should
now be much easier. I'm sure that the tuned
field-strength meter will find a home in your
tool box .



LETTERS
Zap!

The article featured in the July
issue titled " Microwave Oven
Transmitter" indicates it is time
for your staff to get a " check-up
from the neck up!" Building andl
or ope rati ng this instrument of de­
struction subjects not only the op­
erator but also innocent people to
irreparable if not fatal microwave
rad iation . Commercial st udio
transmitter links usually don't run
in excess of 10 watts. yet you offer I

the means of 500 ! Operating such
a device within city limits withou t a
doubt poses a health hazard to
any living creature and will de­
stroy the cred ibility of the amateur
radio fraterni ty. Many " dish" ordi­
nan ces whic h were ov erruled
would now have the grou nds 10be
reinstated .

Proper opera ti ng prac t ices
dic tate using onl y th e amount
of power requ ired to es tablis h
the contact. Your article contra­
dic ts this very basic guideline ,
where at 10 GHz contac ts of
severa l hu nd red mile s we re
made with power levels of 1 watt
or less!

I think it's time to use a bit of

Numbe r 29 on your Feedback card

From the Hamshack
editorial common sense and trash
articles of this type.

Please inform me as to which
issue I can expect to see plans for
a thermo-nu clear device. This will
prove very useful to those study­
ing the electro-magnetic pulse
generated by these devices.

Bob Kozla rek WA2 SaQ
Elmwood Park NJ 07407

Bob, we sha re you r valid con­
cern-hence the stem warn ings
in the article about the danger in­
volved in building and opera ting
the microwave oven transmitter.
Comparing it to a therm o-nuclear
device, however-even with your
edge of black humor in it-is far­
fetched!

Put matters into perspective.
There are many devices in regular
use in our society as dangerous
as , or more so th an, the mi­
crowave oven tran sm itter-cars
andguns to name just two. Just as
licensed drivers and (at least
some) g un-owners earned th e
rig ht to op erate their devices ,
hams earned the right to transmit
on a given set of bands with a
given set of power out maxi -

mums-which for 13cm is up to
tOOo watts. The FCC obviously
considers us responsible enough
to safely handle this .

As it turns out, there are times
when several hundred watts is the
minimum po wer required to make
the contac t- notab ly in Earth­
Moon-Ea rth (EME) work . Path
losses in 13cm EME work are
enormous - typica ll y 278 dB ,
when the moon is at apogee. The
first desig n cons ideration that the
1989 ARRL Handbook (page 23­
28) gives for EME work is that
" transmissions must be made on
CW or SSB with as close to the
maximum legal output as possi­
ble. "

Even though our micro wa ve
bands face a very serious threat
from spectrum-hungry commer­
cia l interesls , most are still virtual­
ly unused . High cos t and hard-to­
get components have long been
problems-which the microwave
oven transmitter project neatly
eliminates on 13cm . There's more
reason than ever for us 10 get ac­
tive there-and the sooner the
better! ... NS 1B

Advertising
I ' m writ ing in resp onse to

Wayne 's quest ion posed in your
editorial pages about allowing the
Lambda Amateu r Club to adver­
tise for members in ham publica-

tions. I cannot for the life of me
even see why this is being made
an issue of. The Lambda club is
not to promot e their lifestyle or in
any way recruit new homosexuals
from th e am at eur community.
What they are doing is simply let
gay hams know of thei r existence
and allow operators to seek more
information on the club and its ac­
tivities. And they have every right
to do this .

Whether the group is straight or
gay is irrelevant. What is impor­
tant is that they work to promote
the Amateur Radio Service and
maintain high operator standards.

Rob ert A. Sid dons NS2V
Marga retville NY 12455

Successful Proselytizing
For the time being, the code re­

quirement exists for all license
levels. and so the need to teach it.
One effec tive method I found is to
bury " treasure" and conduct a
hunt. I bury a few dollars worth of
coins in the cit y park and then
hand out to interested kids tapes
of directions, in slow code , to find
the money.

.... Does it work ? Yes! Competition
from the peers helps plenty as
well. If you want to try this, just
keep the directions darned short!
Good luck!

Michael Simmons WB9CWE
Char lestown IL 61920

UPDATES
21 of the June 1989 issue of 73 . nore th is and the pads used
The follow ing corrections ap ply: to add capacitance to the

1. The sche ma tic incorrectl y VFO . It is not str ictly neces-
shows a jumper from T2 to sary .

\; Addresses for ny' s Way, Coton, Cambridge, U2. lt should go to Ul . Note 9. The layout shows C40 as 47

" Decoding CB3 7PS, England . Tel: + 44- that this is onl y a jumper on pF. lt shou ld be 47 mF.

OSCAR Telemetry" 954-210388 . Accepts bank- the sc he m ati c and that 10. The layout shows R13 as
draft , t rave ller' s c he que , Eu- there is no such corre - 10k. It should be lOOk, al-

In " Decoding OSCAR Telem- rocheque. spond ing jumper on the though it is not criti ca l.
etry," Part s I and II , by James Pac-Comm P a c ket Ra d io board. 11. C29 is show n on the sche-
Mille r G3RUH, in the May/June Systems, Inc., 3652 West Cy- 2. C4 2 and R42 should be matic as an elec trolyt ic , but
1989 , issues of 73 , the follo wing press Street , Tampa FL 33607- con nected to pin 3 of U1. not on the layout. It doesn't
list of nam es and add resses for 4916 . Tel: (813) 874-2980 . Ac- not pin 4 . Pin 4 is open, ex- matter if it' s elec tro lyt ic or
art icle referen ces was inadver- cepts Vis a/M astercard . ce pt for its connection to monolithic, but if electrolyt-
tently om itted : Project Os car , PO Box 1136 , pin 8. ic is used , observe the po-

A M SAT-NA, PO Bo x 2 7 , Los Altos CA 94023-1136. Tel : 3. The tap for L1 should be 8 larity.
Wa shington DC 2004 4 . Tel: (415) 591-489 6. turns up from ground. 12. C2 , the main tuning capaci-
(301) 589-6062. RadioKit, PO Box 973, Pel- 4. The tap for L6 shou ld be 8 to r, is listed in the parts

AM SAT-UK , 94 Herongate ham NH 03076. Tel: (630) 635- turns up from ground. list as 35 mF. It should be
Road, W an stead Park, LON- 22 35 . Accepts Vi sa/Ma ster- S. The secondary wind ing for 35pF.
DON, E12 SEQ, England . Tel: card. T2 should have 5 turns. 13 . C23 is omitted from the
+ 44-1-989-6741. Accepts VisaJ UOSAT Space craft Eng ineer- 6. The d rain of 06 shou ld be parts li st. It should be a
MasterCa rd . in g Research Un it , Dept. of ? labeled. It is the lead con- 6-50 pF trimmer , just like

AMSAT-VK, GPO Box 2141, Electron ic En g , Unive rsity of • nected to T3 . C18.
Adelaide 5001. South Australia. Surrey, GU2 5XH, England. Tel: 7. C47 is incorrec tly listed on 14 . Th e r e are s e v e r a l in -
Tel: + 61-8-297-5104. + 44-483-571281. the pa rts list as 47 pF . It stances of 0.1 ca ps be ing

. ARRL , 225 Main Street, New- / - should be 47 mF. listed as 0 .01, and vice ver-

inqton CT 06111. Tel: (203) 666- V " QRP CW Transce iver " 8. An ext ra trimmer cap on the sa. All of these have been
15 41 . Accep ts Vi sa/Maste r- Sch ematic

pa rts pl acem ent guide in research ed and th e bui lder
ca rd. the VFO is shown whic h is ca n use either. Th ese val-

James Miller G3R UH, 3 Ben- Note the sc hematic on page not assigne d a va lue. lq- uss are not crit ica l. f'.iI
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GMS403A
(14 ProgramSiots)

GM S 40 3
(3 Prcq arnSlots)

.~----

o o ~ r ,
.0 0 •c •

FullTH8EEYear -Warranty.
Proven 8 Year Old Design.
Fred panelStatus looiCata
alerts operata if Nicad ca­
pacity is low.
Rapid tart COOl CIlarge CYCle.
Automatic SOOtotf- never
cr.echarges batteries.

DATONG AUTOMATIC FILTERSIBLANKERS
CLEAN UP RECEPTIO N Fl-3 Aud io Filter provid es
12 poles of tunable fil tering to dig ou t weak
signals, remove interference auto matically. Easy
to connect. 5229.95 (+ $4 ). M od el SRB2
Woodpecker Blanker blank s out Russian radar
in terference automa tically. $169.95 (+ 52.50).

DATONG AOIVE RECEIVER ANTENNAS FOR OIG
PERFORMANCEANYWHERE3-meter (9W)
dipo les •....ith low-noise amplifiers at the dipo le
and at the interface. Indoo r model (AD·270) uses
flexib le wi re eleme nts; o utdoor model (AD-370)
uses stain less steel wh ips , Mount anywhere.
6 dB gain at the dipole, 12 dB at the interface.
100 kHz-70MHz. AD-270 $114.50 (+ $3); AD-370
$129.50 ( + $4.50); power co nverte r $15.95.

PC IO lA O ..... 0 SC .. EM UIC

LAVOUT S' . T ICE UAILAB L E,

CONTACT L,"K CO " .. . 0 •

"' I>OI" OUL 'N' OAIUfI O,.

Simply The Finest Tn
Battery Charging Equipment

Quality . . . By Design

GMS 403
(l op lnsll:leView)

Autcmlbcany erases merruy
.nl rapidcharges allyNiCill
batteryup to 15 volts.
Grea tly prol0t9S battery Iile.
Charging raooa Sin"(lly re­
program the Charger. Never
""'~.ed
Front~ Rotary Switch
selects UPto threedifferent
user insertablescxeied 11"0­
g"iITl rrocces,

Same ascer lire JIlM!ll GMS403
except it canaccommodatel(l to
14 different programl1'KX1lles

ATTENTIOM GM S403 OWNUS
If yoo own a GMS403. it can
eaSIly be user upgraded to a
GMS 403A by ordering our
Module Extension Kit

• NEW PRODUCT ·

fri:i Control Products Unlimited. Inc.

5 Somerset Dr., Coatesville. PA 19320 (215) 383-6395

u ,,",LABLf'RQ'"

L'N. co....
:KIA h 20'~

• OU.. ..... lOT.
5i715

REPEATER LINK CONTROLLER
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RLe - 5
- O"'H" COHtO. c , ,,,,, , o ,~ ..co .. . ~ ~!~U'U COH'....LL.£ A
- ...., ...~ UlOl. TO . .. f ".pU TU CO N' .Oll.l'''

- TWO ,""OU Of' U"~ 'ro<l ,

- C U " U L ..... L... ..a
· CRon nnu . CH""" L''' '' '..c

- L.£D DISPLAY .. ..... n
- l OW po wn C"OI a U ICH

_A FFO R DAB LE. O NLY $ 99 .95 + $5 .00 S & H

FT·757
GXII

YAESU • TEN-TEC • NRD525 • GRUNDIG
SONY ' MAGNAVOX' AMERITRON ' MFJ

METZ • ICOM • DAIWA • KLMIM IRAGE
ALPHA DELTA · FAX/RITTY • KENWOOD

BENCHER · and others

Rocky Mtn. Shortwave
Amateur Specialists

JUS T O UT
The Newly Revised

Commodore Diagn ost icia n II
Over 10,000 of the Dagnostcen I sold world-wide

-aoos faulychipson anCommodore 6 9 5
computersw/154 1 drNe. .

-InclUdes crossreference" s,hint PR£p.o,m TO

secuon. and pict orial display. 'IO._El'IC\

See the rave review of the Degnosnce m I in the
MarCh 88 issue of " Computer Shopper MagaZine" .

We also carry Ram/Simms testers, diag­
nostic evaluato rs. cables and othe r exclu ­
sive new products for Commodore and
IBM,

Ask for our FREE cata log .

trRA6~'8~~ 35 CHARLOnE DRIVE
In c . WESLEYHILLS. N.Y. 10977

FAX914·354·6696 914-354-4448 800-292·7445

Dealer Prices availab le.
Prices subject to change.

AMIGAC:: c ommodore

REPLACEMENT CHIPS

6526 $1 2.95 &364(pAU LA) •• .• • . $56.95
6567 . . $16.95 &362 (D£ NISE) •.•. • $56.95
6510 $10.95 8370 (F.AGNUS} . ... S6 1.5O
6581 $11-95 8372(AGNUS UPGRAD£1 $119.00
PI.A ...••.•..••. $12.95 315093021.3ROM .. $29.95
A501 Ll'GRADE. $147.00 8386 (GARY)•• • . • .• $17.25
901 ROMS $11.95 852().A l 517.95

AND MANY OTHERS

Print N ame, _
Addre ss Apl. _

Ciry Sl a l(~_-::-__ Zip _

Age..- Area CoJ e/Phllne No. _

C heck box for 0. 1. Bulletin on Educanon al Benefits

o Veter an 0 Active Duty MAIL TODA Yl

f~~~{~~
z " ,<.J 0.... - - <'.
~ 'I!f!f ,,'"
"'0 "· 1 9 3 4·

'C IE is the world's largest independen t
study electroni cs school. We offer te n
courses covering basic elec tronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
T echnology is also offered.

S tud y at horne - no classes. Pro­
grams accredited and eligible for VA
benefits.

IE C leveland lnsnnne of Electron icsC 1776 Em Iir h 51., C1evdand, Ohio H 1l4
YES! I want [0 get starred. Send me my e lE school
cata log mcludmg details abuu l the Associate Degree
program.

AAR I05

C IE Cle veland Institute
of E lectroniCII
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Roland Torres KB5EQH
15519 Rio Plaza Drive

Hou ston, TX n083

Repeater Dir ectory
Hernando County Ama teur

Rad io Assn .
PO Box 1721

Brooksville, Fl34605-1721

Number 30 on your Feedback card

HAM HELP

Wanted: Construct ion project on a linear amplifier
using two or four 807 power tubes . If you know
of such a project printed anywhere . please send a
reply to:

The Hernando County Amateur Radio Assn. of
Brooksville, FL, is currently distribu ting FREE 1989­
90 Florida 2m Repeater Directories. Ask for one at
any official Florida Welcome Cente r located along
the Interstate routes in Florida. You can also get one
by sending a request and a self addressed, stamped
envelope to:

Your Bulletin Board
We are happy to provide Ham Help listings free on a
space available basis. To ensure that your listing is
correct. please type or print your request clearly.
double spaced, on a full (8!-1- ~ x 11") sheet of pape r.
Use upper- and lower-ease letters where appropr i­
ate. Also, print numbers carefully-a 1, for example,
can be misread as the letters 1 or i, or even the
number 7. Thank you for your cooperation.

Needed: Schematic and manual for Eico MOdel
460 Oscilloscope. Will pay all copying. shipping, and

handling costs. Bob Bunn

Route 3, Box 565
West Plains, MO 65775

COFFEE CUPS II

Network QSl's - P.O.B.13200· A1exondrkl.LA7' 315-3200

CIRCLE 44 ON READER SERVICE CARD

From Dennis, WA5QMM
Offset Printed · High Quality

Nothing like it anywhere! You can
actually FEEL the type! 17

beautiful designs including a Full·
Color Eagle.

For Freesamples & Info. call
(318) 443-7261

$7.95 Eec h BL ACK or BLUE
A R.R.L. LOGO Add $1.00

13 OZ. GLA SS MUG AVA ILA BLE
Chf;lClcs Payab le To: Company LO GO's and
TODD S KOGEN Custom Orders Welcoml!
P .O. Box 3025 Wrife or Call for QUOIl!
Fox Valley Slation Add $2.50 Ship. & Hand.
Aur o ra. IL60504 IL RES. ADD 6.75% TAX
(312) 805-5972 Allow 7·2 weexs Delivery.

............. PRESENTING ............ .......

CABLE TV
DESCRAMBLERS

................. STARRING ....................

JERROLD. HAMLIN. OAK
AND OTHEr?FAM O US MA N UFA CTUr?ERS

• FINE ST IlIA1lRANTY PROG IV\M AVAILABLE
• ~OWEST f/ElAll/IlIl-l O U WE PRICES IN U.S
• O~D£~S SHlf'l"E D FROM STOC K Il:I'ITHIN 14 HOUR5

FOR FREE CAT.-.u>G ONLY 1-800-345-8927
FO R All INF ORMATION 1-818-716-5914

.Soldf~r e
Tho~sa::teial use. 19.95

con' 144 _450 MHz

MAGNET MOUNT
1/4Wave Antenna

or
144 - 450 MHz

TRUNK LIP MOUNT
WithRemovable1f4WaveAntenna

Ea1I $l.Wtied witl12lL01 RG S8U Coat a-dadlN:e
oIBVC l'1 ft259 Canlctr . tSO W31 Pcwer Han::IIrg'-".- -....,-

.L- 1--a~34-4622

1-312-79(}-9894
(nlU ll1OI$)

OuaMyproducts~ inrheU.S.A.

COIHElCO INDUSTRIESINC
P.O. 801681429,Schaumburg,Il 60168

CIRCLE 268 ON READER SERVICE CARDCIRCLE 15 ON READER SERVICE CARD

Jim Brice KA3KUG
36 N. Jefferson SI .

New Castle PA 16101

Steve Risinger N01AX
3825 NE 92nd St .

Kansa s City MO 64156
(816) 734-5657

Iwould greatl y appreciate information on any moe­
iticeuons to improve function of Kenwood T5-8305 .
Will pay costs gladly. Thank you.

P . Tri ant afillou SY:JARA
Gounari 37

30100 Agr in io
Greece

I need advice on converting a Cobra 139XlR with
the 858 Pll circuit to 10 meters. Please respond to:

George Ebersole KA3UQJ
536 New S1reet

Roaring Spring, PA 16673

Want ed: Regency Polaris NC6000 OF unit. or any
information, parts. or manua ls. Will buy, or exchange
UK amateur or milit ary radios, magazines, etc.

Bob Sayers G81YK
120 Birmingham Road

Redditch , WorDs , B97 6EP
United Kingdom

Wanted: Manual and sche matic for the ICOM IC­
701 transceiver, IC·701PS power supply, and the
Haulcrafters FPM-3QO transceiver. Will pay for copy­
ing and postage. Thank you.

Ralph M. Watkins NH6QT
92-952 Makakilo Dr. #74

Ewa Beach, HI96707

Wanted : Manual or informat ion on VHF Engineer­
ing RPT-432 repeater . Will gladly pay copying and/or
shipp ing costs.

I need the manual or instructions for the Heathkit
Audio Analyzer model IM-48. I will pay copy ing and
mailing costs.

For information on
Heath 's co mplete
line of amateur radi o
prod ucts ca ll

1-800-44 -IIEATII
for your FREE
Heathkitf catalog.

co mputer via RS-232
and you 're read y to call
a fast-growing number
of packet hams.

The HK-21 Pocket
Packet requires only a
single 12 VDC@40mA
power source or as
little as 29mA from an
op tion al HKA-21-1,
internally mo unted 4.8
vol t, 120 mAh ,NICAD
battery.

The Heaths 11K·
21 Pocket Packet-

$219 95 ( Am,,"",
• ne t pncc)

To order, call
1-800-2 53-0 570

Best to start wi th.
Best to stay with.

Heath Company
Benton Harb or, M I49022

HT's,or wire a separate
cable into you r mobile
or base VHF or UHF
rig.Connect your

nilOW receive or
la;l leave mess ages
'with ot her loca l ham s
using the 16K Bulletin
Board featured on the
small est TNC available­
the Heath@HK-21
Pocket Packet.

The BBS operates
under your cal l wi th
simple'commands
like Send or Write a
message , Ki ll a message
and read the File
mess ages current ly on
th e system. And the
HK-21 Pocket Packet is
fully TNC-2 compatible .

Hookup is easy.
Plug in supplied cables
inst ant ly to most
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T X-ing, contests,pile­
~ ups , traffic handling.
When you need to command
attention, you will with the
5B-1000 linear Amplifier from
Heath. And you'll do it for a cost
that no one else can match.

From our recent DX-pedition
to Taiwan, opera tors easily
controlled pileups with the
5B-1000 and nothing more than
a dipole antenna. This means
that when conditions are tough,
you know you can depend on
your 5B-l000 to lift your signal
above the rest. W'hether
you're using a dipole or
stacked monoband beams.

Proven output power
We don't play games by

using old rating methods to
make you pa y for input
power you don't get at the
antenna. What you do get is
1000 watt output ofpeak

envelope power on 55Band 850
watts on C\V. Even 500 watt
output on RTIY

On the chance that someone
might doubt our claims, at
hamfests we demonstrate that
with only 80 to 100 watts of
drive, our 5B-1000 develops
more output than even the
world-famous Heath 5B-220!

Designed for today, the
5B-1000 offers quiet, compact
tabletop operat ion at rated
output. That's only 1.7dB (or
about Y3 of an Svunit ) below

the maximum legal power
limit.

"I built it myself!"
Because you build the

Heathkit 5B-1000 linear
Amplifier yourself,you not only
enjoy cost savings,you have the
unique opportunity of knowing
your equipment inside and out:

A top quality amplifier, cost
savings, bragging rights, plus
industry-recognized Heathkit
manuals and technical assist­
ance from our licensed ham

consultants, should you ever
need it. An offer that's hard
to pass up .

See the 5B-1000 and our
complete line of amateur
radio products in the Spring
Heathkit Catalog. Call today
for your free copy.

1-800-44-HEATII
(1-800-444-3284)

Best to start with.
Best to stay with.

Heath Company
Benton Harbor. Michigan 49022

@1989 , Heath Company.
Hea thkit is a registered

trad em ark of Heath Company.
Asubsidiary of Zenith

Elec tronics Corpora tio n



Numbe r3 1 on your Feedback ca rd

DEALER DIRECTORY
NORTH CAROLINAMISSOURICALIFORNIA~~~~~_I I~~~~~_I I~~~~~_

Burbank
Free QSL Cards on orders over $ IOO!! Disco unt
prices on all amat eur products . Open 7 days a week.
Call our Bulletin Board. A-TECH ELECTRON­
ICS , 1033 Hollywood way, Bur-hank CA 91505;
(8 18) 845~9203, (818) 846~2298 FAX, (818) 846~
6746 ' Iodem/BRS.

Sf. Louis
Hard to find parts, surp lus electronics, standard line
items. Hams, hobbyists, industrial professionals­
from nuts & bolts to laser diodes .. .Elcctronically
speaking. Gateway's ga l it! M-F 9-5:30 Sat. 9-5.
GAT EWAY ELECTRO:\"ICS , 8 123 Page Blvd .,
St. Loui s \ 10 63130 ; (314) 427~6116.

Green sboro
va.rn . to 7p.m. Closed Monday. ICOM our special­
ty- Sales & Service. F& M ELECT RONICS, 3520
Rocki ngha m Roa d , Greensboro NC 27407 ; (919)
299-~37.

Columbus
Cen tral O hio ' s full- line autho rized deal e r for
Kenwood , ICO M, Yacsu . Ten-Tee , Info- Tech ,
Japan Radio , AEA. Cushc raft, Hustler , and But­
ternut. New and used equi pment on display and
operational in our 4000 sq.ft. store. Large SWL
dep artm ent , too . UNIV E RSAL AMATEUR
RADIO. 1280 Aida Dr ive, Reynoldsb urg (Colum ­
bus) 01143068; (614) 866-4267.

TEXAS

PENNSYLVANIA

Trevose
Author ized factory sales and serv ice. KENWOOD,
ICOM, YAESU. featur ing AMERIT RON , B&W.
MFJ , H YGA IN ,~KLM . CUS HCRA FT , H US­
TLER , KANT RONICS , AEA, VIBROP LEX.
HE lL . CALLBOO K, ARRL Pub licati ons , and
much more . H AM T R O NI C S , INC . , 40 33
Brownsville Road, Trevose PA 19047; (215) 357­
1400. FAX (21S) 355-8958 . Sales O rder 1-800·
426.2820.

OHIO

NEW JERSEY

NEW HAMPSHIRE

Derry
Serv ing the ham commu nity with new and used
equipment. We stock and service most major lines:
AEA, Astro n. B&W , Cusbcran , Encomm, Hy­
Gain , Hustler , ICOM . Kenwood , KLM, Larsen.
Mirage, Mosley; books, rotors . cab le and connec­
tors. Business hours Mon.c-Sat . 10-5, Thursday
10 - 7 . Clo sed Sun .lHo li day s . RIV EN DELL
ELECTRO;o..;ICS, 8 Londonderry Road, Derry
NH 03038; (603~34-5371.

Lynd hurs t
A full service Ham Radio Store! Discount sales
and service on most major brands. Monday to Friday
12:00am to 7:00pm. Saturday !0:00am to 4 :00pm
'A mil e south of Rt. 3. ABA R IS SYSTE~ IS ,

227 Stuyvesa nt Avenu e, Lynd hu rst NJ 07071 ;
(201) 939--0015.

DELAWARE

San Diego
Hard to find pans . surplus e lectron ics, standard line
items. Hams. hobbyists. indu strial professionals­
from nuts & bolts to laser diodes.. .Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GATEWAY E LECfRONICS, 9222 Chesapeake
Drive, San Diego CA 92123; (619) 279-6802.

COLORADO

New Castle
Facto ry author ized dealer! Yacsu . ICOM, Ten-Tee,
KDK, Kenwood . AEA, Kantronics, Santee . Full
line of accesso ries. No sales tax in Delaware. One
mile off 1-95. DELAWARE A'IATEUR SUP­
PLY , 71 Meadow Road , Xew Cas tle DE 19720;
(302) 328- 7728 .

Denver
Hard 10 find pan s, surplus electronics. standard line
items . Hams, hobbyists. industrial professionals­
from nuts & bolts to laser diodes ...Electronically
speaking. Gateway' s got it! M-F 9-5:30 Sat. 9-5.
GATE\\'AY ELECfRO~ICS, 5115 N. Federal
Blvd . #32, Ueuver CO 8021 1; (303) 458-5~.

,------~~-~--I I~~~~~-

IDAHO

Pres ton
Ros s WB7BYZ has the largest stock of amateur
gear in the Inter mountain We st and the best prices .
Ca ll me fo r a ll yo ur ham needs . ROSS DIS­
TRIR UTING. 78 S. State, Pr est on ID 83263 ;
(208) 852--0830.

KA..'1SAS

Wellinglon
We have it! ASTRON , BUITERNUT . ENCOMM.
HEATHKIT , GOR DON WEST , KANTRONICS,
LASER COMPUT ERS, MFJ , RADIO SHACK ,
T EN-TEC. VALOR ANTENNA S & more. Small
tow n service with disco unt prices . DAND YS,
120N. Was hingto n, Wellington , KS.67152, (316)
326-63 14. Ci rcle Reader Ser vice 263 for more in­
formation.

NEW YORK

Jam estown
Western New York ' s finest amateur rad io dea ler
feat uri ng IC O M- Larse n- AEA- Ha mt ro nics­
Astron . New and used gea r. 8 am to 5:30 , Sat. and
Sun . by appointm en t. VHF COMM U:"OICA­
nONS, 280 TiITan)' Ave•• Jamestown ~Y 14701,
(716) 664-6~5 . Circle Reader Service number 129
for more information.

~Ianhatlan

Manhattan' s largest and only ham and two-way
Rad io Store . Featuring MOTOROLA, ICOM,
KENWOO D, YAESU, AEA , SONY, UNIDEN,
etc. Full stock of radiosand accessories. Open 7 days
M-F, 9-6 :30 pm: Sat & Sun. 10- 5 pm. We ship
wor ldwide. BARRY ELECTRONICS, 5 12
Broa dway , New York ~Y 10012; (212) 925·7000.
FAX (212) 925-700 1.

Danes
In Dalla s s ince 1960 . We featu re Kenwood ,
ICOM , Yaesu , AEA. Butte rnu t, Rohn , ama teur
publications, and a fu ll line of accessori es . Facto ry
authori zed Kenwood Service Center . ELECTRON­
IC CE NT ER, INC . , 2809 Ross Ave., Dallas TX
7520 1; (214) 969-1936.

Houston
Hard to find parts, surplus electronics , standa rd line
items . Hams, hobbyists. industrial professionals­
from nuts & bolts to laser diodes .. .Electronicall y
s pea k ing. Ga tewa y' s gOI it ! M - F 9 - 5 :3 0
Sat. 9-5 .G AT E WAY E LE CT R O ;"li ICS, 989 0
We st park Dr ive, Ho ust o n TX 77 063; (713)
978--6575.

Southwest Houston
Full lin e of Eq uipment and Accessori es , in ­
hou se serv ic e, T exa s # 1 T en T ee Deal e r!
MISS ION COMMUN ICAT IONS , 119 03
Alief-Clod ine. Sui te 500, Ho uston TX 77082 ;
(713) 879~7764,

DEALERS
Your company name and message can conta in up to 25 words for as little as 5300 yearly (prepaid) , or $ 175 for six months (prepaid). No
mention of mail-order business permitted . Directory text and payment must reach us 60 days in advance of publication . For example,
advert ising for the Apr il '89 issue must be in our hands by February 1st. Mail to 73 Amateur Radio, Donna DiRusso, Box 278, Forest
Road , Hancock , NH 03449 .
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Low Pass Design
The low- pa ss design of the AT-300 is
what you would expect from a com pany
where Engineering Makes the Differ­
ence. The low-pass design of this AEA
tu ner m eans harmonic attenuation for
lower TV! potential. Th is design als o
allows matching a much wider range of
antenna impedances than the comm on
high-pass designs.

Larger Size
One look at the AT-300 lets you know
this tuner is different, it's bigger. While
some manufacturers promote th e small
s ize of their tu n ers , AEA knows that
performance is most important. The
simple reason for the larger size is that
smaller s izes degrade the inductors ' Q
(Quality factor), which results in les s
efficiency. Less efficiency means that
for a given power output from you r
transmitter, less power will actually get
to you r anten n a .

Easy Operation
The AT -300 tuner features a precision
frequency compensated dual- movement
SWR meter for ease of tuning. The h igh
and low power front panel switch selects
the proper range for the SWR m eter. The
AT-300 is rated for 300 watt operation.
The internal balun an d front panel
s elector switch allows for balanced and
unbalanced outputs.

Get m aximum performance from your
transceiver and antenna by u sing the
AT -300 antenna tu ner from AEA. See
you r local AEA dealer today or con tact:

Advanced Electronic
Applications, Inc.
P.O. Box C-2 160
Lynnwood, VVA 98036
206-775-7373

AEA Retail $ 249.95
Amateur Net $ 2 19 .9 5
CIRCLE 65 ON READER SERVICE CARD



Number 32 on your Feedback card

No discounts or comm issio ns are available. Cop y must be rece ived in
Peterborough by the first of the second month preceding the cove r date.
Make checks payable to 73 Magazine and send to: Barter 'N ' Buy, Bo x

BARTER 'N' BUY

RIT KITS for most transceivers, $15.
Info on ly, send SASE. 'Loren Wallen

QUALITY QSL CARDS, RUBBER
STAMPS, Envelopes and pri nled let­
terhead . Send 45Cpos tage or SASE for
sam ples. Large select ion at attractive
pri ce s. Sandoll ar Press , P.O . Box
30726, Santa Barbar a CA 93130.

BNB812

WANTED: All types of Electron Tubes.
Call toll free 1 (BOO)421-9397 0r 1 (612)
429-9397 . C & N Electronics, Harold
Bramstedt , 6104 Egg Lake Road.
Hugo MN 55038 . BNB878

CURRY COMMUNICATIONS prOUdly
introd uces a comple te line of easy to
build kits for L.F. and 1750 meters.
Please write for brochure . Curry Com­
munications, 852 North Urna Stree t,
Burbank CA91505 . BNB874

100 est, CARDS $8! Shipped post ­
paid. Free samp les . She ll Printing,
KD9KW, PO Box 50A , Rockt on IL
61072 . BNB859

A V A N T EK ATF101 3 5 $1 2 .0 0 ,
MMtC's, P.G. board , SASE: WA3 1AG,
7148 Montag ue St., Phil adelphia PA
19135. BN8771

INDIVIDUAL PHOTOFACT FOLD·
ERS. #10 to #1400, $4.00 . #1401 up,
$6 .00. Sam's books, $7.00 . Postpa id.
Allen Loeb , 414 Chestnut Lane , East
Meadow NY 11554. BNB766

ELECTRON TUBES: All types & sizes .
Tr an smitting Receiving , Mi crowave
. .. large inventory == same day ship­
ping . Ask about our 3-5002 special.
Daily Electronics , PO Box 5029 Com p­
ton. GA 90224. 800-346-6667.

BNB 792

THE NA TIO NA L HA M SHOPPER
" NHS. " Mon thly buy, sell, trade publi­
cation . Wh y keep th at OLD RIG
around? You could turn it into CA SH$
or another rig you always wanted. Adds
are quickl y advertised and answered
for fast res ults . As a NEW SUB­
SCRIBER you can place one FREE
ADD (with a 60 word lim it). Add Rate:
Non comm ercial 0.25/word ; Commer­
cia l O.60lword. Subscri ption: $10.001
year . $20/2 years . SEND TO: NHS, PO
BOX 10738, EL MWOOD CT061 10.

BNB865

HAMLOG COMPUTER PROGRAM
Full features . 17 modules. Auto- logs,
7-band WASIDXCC. Appl e $19. 95 .
IBM, CPIM , KAYPRO, TANDY, CA8
$24.95 . 73-KA1AWH, PB 2015, Pea­
body MA 01960 . BNB775

Please write us at PO Box 1052, New
York NY 10002. Round the clock Hot­
line : (516) 674-4072. Thank you!

BNB762

HUGE K1BV OX AWARDS DIRECTO­
RY, complete rules for over 1015 cer­
tificate s, 102 countries, 230 pages .

. $15.50 postpaid . Ted Melinosky, 525
Foster SI. , South Windsor CT 06074­
2936. BNBB35

$$S$$ SUPER SAVINGS SS$SS on
ele ct ron ic parts, components, sup­
plies, and computer accessories. Send
one dollar for t-year SUbscription to our
40-page ca talogs and th ei r supple­
ments. Get on our mail ing list. BCD
ELECTRO, PO Box 830119, Richard­
son TX 75083 or ca ll (214) 343-1770 .

BNB749

HAM TRADER YELLOW SHEETS. fn
our 28th year. Buy, Swap , Sell ham
radio gear. Pubtished twice a mo nth .
Ads qu ickty circulate, no long wait for
resu lts . Send business size SASE for
sample copy. $13 for one year (24 is­
sues). P.O .B. 2057, Gle n Ell yn IL
60138-2057 or P.O.B. 15142. Seattle
WA 98115. BNB741

0830. FAX (208) 852-0833. FAX (208)
852...Q833. BNB654

$50 PACKET DIGICOM >64- A fan­
tastic software based PACKET system
for the Comm odore 64. Order KIT #154
for $49.9 5 or Asse mbly U154 for
$79.9 5, both include FREE DISC. Add
$3 .50 sl h. A & A Engineering, 2521 W.
LaP alma, UK, Anaheim CA 92801 .
(714) 952- 2114. MC or VISA accepted .
BNB732

WR ITTEN EX A MS SUPEREASY _
Memory aids from psychologisVengi­
neer cut studyt ime 50%. Novice , Tech .
Gen: $7 each. Adva nced . Extra: $12
each. Moneyba ck gua ran tee . Bahr,
Dept 73-9. 1196 Citrus, Palmbay FL
32905. BNB691

ROSS $$$$ USED September SPE­
CIAL S : K E N W O O D T S - 9 4 0 S
$1689 .90, SP-940 $74.90 , SM -2201
B S8 $38 9 .9 0 , T S - 4 4 0 S JW A T
$1079 .90; ICOM PS-20 $149 .90 IC­
25H/BU l $265 .90; YAESU FTV-707W1
70CM $269.90, FP-707 $109.90 , FRG­
7700 $39 9 .90 , FT-O NE $1199.90,
FT-101E $449.90; COLLINS KWM-2
$499 .90, 312B4 $259 .90, KWM-380 3
FILTERS NB.SP. $1995.90; ROBOT
400 $289.90. LOO KING FO R SOME­
THING NOT LI STED?? CALL OR
WRITE . WE HAVE OVER 235 USED
ITEMS in stock. MENTION AD . Prices
c ash , F .O .B . P RESTO N . HOURS
TUESDAY- FR IDA Y 9:00 TO 6:00,
9:00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY. ROSS DIS­
TRIBUTING COMPANY, 78 SOUTH
STATE, P.O . BOX 234, PRESTON 10
8326 3. (208) 852-0830. FAX (208 )
852-0833. BNB709

WANTED: Ham Equipment and other
prope rty : The Radio Club of Junior
High School 22 NYC, Inc., is a nonprof­
it organ ization, g ranted 50 1(C)(3)
status by the IRS, incorpo rated with
the goal of using the theme of ham
radio to furthe r and enhance the edu ­
cat ion of young people nationwide .
You r pro perty do nation or f inancial
support waulcl be grea tly appr eciated
and acknowledged with a rece ipt for
your tax deductible contribution. The
new crew has arrived. Ctean up, clean
out, and make a difference, plus tax
time is fast approaching. Donate that
equipme nt now. We depend on you,

BNB624HK, Anaheim CA 92801 .

HT-ClONE BATTERIES: tCOM : BP­
3S Double BP3 " W all Chargeable"
$43.95 , BP5 $42.95 . YAESU: FNB2
$21.95. SANTEe: 142/442/1200 (3
Pin) $22 .95 . " REBUILDING: SEND­
UR-PACK" lcom BP3 $20, BP5 $28,
BP7/8 $34, BP70 $30 , Yaesu FNB4/4A
$37. Kenwood PB21 $18, PB25/H/26
$28. T-T 2991 $28. " U-DO-IT REPAIR
INSERTS" ICOM : BP2 $18.95, BP3
$16.95, BP5 $22.95, BP7/BP8 $28.95,
KENWOOD: PB21 $12.95, PB24/251
26 $19.95, A2 DEN 300 $19.95, YAE­
S U : FNB4/4A $ 3 2 .9 5. TEMPO :
81 ,2 ,4, 5,15/450 $22 .95 , 12V/5Ahr
PORTA-PAC W/C HGR $49.95, " AN­
TENNAS" 2MTR SlB-TeI/BNC $14.95.
" TELEPHONE 1 PAGER & COMMER­
CIAL PACKS" " FREE CATALOG." $3
Shipping/order. PA + 6% , Visa - M/C
+ $2. (814) 623-7000. CUNARD AS­
SOCIATES, Dept. 7, R.D . 6 Box 104 ,
Bedford PA 15522. BNB628

ROSS' SSSS NEW Sept ember SPE­
CI AL S: K ENWO OD T S - 440 S
$1044.90, TM-721A $604.90, TM·2 31A
$389 .90 , TM·621A $576.90, TM-40 1B
$33 4 .90; AllNCO EP-2010 $9 9.99,
E P-2 0 3 0 $ 1 19 .99 ; TEMPO S l T
$179.99, S4 $239.99. CS-15 $339 .90,
S4T $269.90 ; ICO M IC-28AW/TIM
$389.99 , IC-37A $329.99, IC-32AT
$539.90, IC-72 5 $8 09 .9 0, IC-45A
$289.99; YAESU FT-2311 R $479.90,
FT-411 $336.90. FT-470 $465.90. FT­
70SR $284 .99, FT·73RTI $289 .90, FT­
33 RTT $2 99 .90 ; HU STLER 5 BTV
$109.90, G7-144 $118 .90 , FX2 $22.90,
HAV -225 $69.90 . ALL L.T.O_(LIMITED
TIME OFFER) LOOKI NG FOR SOM E­
THING NOT LI STED?? CA LL O R
WRITE. Over 8780 ham-related items
in stock for immediate shipment. Men­
t ion ad . Pr ices cash , F.O .B . PRE­
STON. HOURS TUE SDAY-FRIDAY
9:00 TO 6:00, 9:00-2:00 P.M. MON-
DAYS. CLOS ED SATURDAY & SUN­
DAY . ROSS DISTRIBUTING COMPA­
NY, 78 SOUTH STATE, (P.O. Box
234), PRESTON 10 83263. (208) 852-

- - - - - - - - - - - - 1
Bar ter 'N' Buy advert ising must pert ain to ham radio products or services.
o Ind ividual (noncommerclat) •• . . , . . . . . . . • . • . . , . , . • • . 50c per word I
O Com mercial , . , . • . . . . . . . . . . . . . .. . . . . . . $1 .50 per word
Prep ayme nt required. Count only the words in the text. Your address is I
free. 73 cannot verify adverti sing claims and cannot be held responsible
for claims made by the advert iser. Liability will be limited to making any I
nec essary co rrections in 1he next availabl e issue. Please print clearly or
type (double-spaced). I

I
I

I
I
I

I
_ _ _ _ _ -1

ELECTRONIC KITS & ASSEMBLIES.
For ou r latest catalog , SASE (45C) to:
A&A Engineering , 2521 W. LaPalma,

SB-22 0/22 1 OWNERS: 17 detai led
mods which inctude 160-6 meter oper­
ation, aSK, + enhanced p.s. 50% re­
bate for new mods subm itted! 9 pages
of 3-5002 tech info. $11 postpaid .- In­
to. SAS E, BOB KOZLAREK WA2SOO,
69 Memorial Place , Elmwood Park NJ
07407 . BNB581

100 a SL CAR DS S8! Shipped post­
paid. Free samples. Shel l Printing.
KD9KW, PO Box 50A. Roc kton IL
61072. BNB859

SU PERFAS T MORS E CODE S U­
PEREAS Y. Subliminal cassette. $10.
LEARN MORS E CODE IN 1 HOUR.
Amazing new supereasy technique.
$10. Both $17. Moneyback guarantee .
Free catalog: SASE. Bahr, Dept 73-9,
1196 Citrus, Patrnbay FL 32905.

BN8 531

QSLs TO ORDER. Varie ty of sty les ,
colors, card stock. W4BPD OSLs , PO
Drawer OX, Cordova 8C 29039 .

BNB260

THE OX 'ERS MAGAZINE Up-to-d ate.
informative , interesting . Comp iled and
ed ited by Gus Browning W4BPD, DX­
CC Honor Roll Certifica te 2-4. Send
for free sample and subsc ription infor­
mation today. PO Drawer OX, Cordova
SC 29039 . BNB261

aSL CARDS- Look good with lop quali­
ty print ing. Choose standard designs
or fUlly cus tomized cards. Better cards
mean more retu rns to you . F ree
brochure. samples. Stamps apprecia t­
ed. Ches ter aSLs, Dept A. 310 Com­
mercial , Em poria KS 66801 . BNB434

MORSE CODE PROGRAM. IBM PC.
Does eve ryth ing ! $12 supe rvat ue .
Moneyback guarantee. Bah r, Dept. 73­
9. 1196Citrus , Palmbay FL 32905.

BNB262
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I
278 , Forest Road , Han cock, NH 03 449.
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Jim Gray W1XU

Number 33 on your Feedback card

PROPAGATION

SEPTEMBER
SUN MON TUE WED THU FRI SAT

1 2
F F·P

3 4 5 6 7 8 9
P P P·F F F-P P P

10 11 12 13 14 15 16
P-F F-G G·F F F·G G G·F

17 18 19 20 21 22 23
F-P P P P P·F F F·P

24 25 26 27 28 29 30
P P P P P·F F·P P
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magnetic field to be unsettled
to active , and up to storm
levels on many days. Propa­
ga t ion conditions on th e
HF ba nds sho uld improve
remarkably in October, how­
ev er, so we ' ll ju st have to
grin and bear it for this month.
Keep a sharp lookout for
auro ra and u nu sua l VHF
propagat ion on 6 meters and
above. 1i!I

GMT:
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.........
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Jim Gray WIXU
POBox 1079
Payson AZ85541

A Stormy Month
September's forecast is one

of those in which I hope I am
totally wrong, but I won't count
on it ! Prop agat ion for th is
month w ill be ve ry mixed
up, indeed. Although Saptem­
be r is th e beginning
of unu suall y excellent
fall DX con d it ions-
Solar Cycle 22 is rapid­
Iy approaching pea k
s u ns po t num b ers­
the HF bands may be
very disturbed, to say
t he le ast , for m uc h
of the month . W hile
solar flux will be high,
yo u may ex pe c t ex ­
ceptional activity in the
fo rm of flares, proto n
events, polar cap distur­
bances, and the like.
These will have a defi­
nite eff ec t on propa­
gat ion. It 's too ea rly
to tell what will be anect­
ed th e most (th is is
being written in June),
but use the cha rt of
daily condi tions fo r a

. guide.
U n us ua l w ea t he r

cond it ions may al so
take pl ace on man y
days of the month, and
inte rest ing geophy si·
cal effects may occur
f ro m ti m e t o t ime .
Exp ect t h e ea r th 's

DIGITAL AUTOMATIC DISPLAYS _
Any Rad io . Be specifi c. Large 45<:
SASE. GRAND SYSTEMS, Dept. A,
PO Box 33n , Blaine WA 98230 .

BNB908

WANTED! ! AEA MM-3 KEYER (The
Morse Machine) serial number 43 sto­
len from DEN-TRONICS' booth at the
DALLAS HAMFEST. Unit may be re­
turned to either AEA or DEN-TRON­
ICS, no qu estions ask ed . If not re­
tu rned , surv eillance video tapes will be
rel eased to lo cal la w enforcement
agencies. DEN-TRON ICS, 6102 De­
land Rd ., Flushing MI48433. BNB910

HAMSOFT-Publi c Domain Soft­
ware For Amateu r Radio. Hundreds of
t itles, lowest prices, satisfaction guar­
anteed! IBM, C-64, many more. Cata ­
log $1.00 refunded first orde r. HAM­
SOFT, PO Box 2525 , Morgan City LA
70381 . BNB909

AMIGA, MACINTOSH, & ATARI XL/
XEl ST Amateur Radio software . We
have sever al public domain disks avail­
able for trade or $4 .00 each. Send busi ­
ness size SASE specify ing computer
for list. Write WA4EFH , PO Box 1646,
Orange Park FL 32067· 1646. BNS907

HAM SOFTWARE IBM/Compatible s
10 disks $26.95. MCIV ISNDiscover.
N5ABV EAPCOI7 , PO Box 14, Keller
TX 762 48-00 14. (817) 498-4242.

BNB9 11

WANTED: NCG 10-160 or ICOM 475.
A.E .Wi lliams, 2902 Whisper View, San
Anton io TX 78230 . BNB912

CW IDENTIFIER : 700 Hz Sinewave,
Accura te 1D-Minute Timer , 9- 12VDC,
Instru ctio ns , Guaran teed . $7 9 .95.
DMR Oil Tools, tnc., 6126 Rex Drive,
Dall as TX 75230-3429. (2 14) 89 1­
0509. BNB905

WANTED: Six and Two Meter GON­
SET "Sidewind ers," working or re­
pairable. Don Brooks, Rt. 2 Box 2924,
Palestine TX 75801 . BNB904

t e rns MS215. DC- 15 M Hz Dual
Trace. Batte ry or AC power. 2.9 "H x
6.4·W x 8.S°L. Weight 3 lbs. $380.
(805) 736-0288 . (AM nours.) BNB901

WW 5B DOES IT AGA IN! Send SASE
for list of surplus Hewlet-Packard UHF,
H-P audi o oscillator s, H-P distortion
mete rs. H-P frequency meter s, power
supplies , power conditioning equip­
ment , etc. , etc . Ba rgains as usu al.
WW5B, PO Box 460 , Brookshire TX
77423 . (713) 934-4659. BNB903

R·390A PARTS LIST SASE, CPRG-26
Infantry Manpack Rad io, compact, 6
Meter FM, Receiver-Transmitter sec­
t ions. case, antenna, crys tal , handset
$22.50 apiece com plete, $39 .50/pair.
Patr o l Se ism iC In t ru s io n Dev ic e
(" PS ID ") TRC-3 : $42. 50 apiec e ,
$147.50/set of four. Military-spec TS­
352 VoltohmlMultimeter, leads, infor­
mation : $12 .50. Add $4.SO/piece ship­
ping , $9 maximum. Baytrontcs. Box
591, Sandusky OH 44870. BNB906

BIRO ELEMENTS , WATTMETERS,
DUMMY LOADS- Buy and Sell. (609)
227- 5269. Eagle, 100 Dearborne Ave.
Blackwood NJ 08012. BNB894

SURPLUS CATALOG . 72 pages. $2.
Su rp lus , PO Bo x 276, Al bur g VT
05440. BNB89 1

JARSFEST '89, BENSON NC Oct 1.
JOHNSTON AMATEUR RADIO SOCI­
ETY . PO BOX 1154, SMITHFIELD NC
27577. BNB893

PORTABLE SCOP E. Non U near Sys-

DIGITAL DIGEST, time ly information
on all mod es and aspects of amateur
digita l communications , computers,
and software . Publish ed bi-monthly,
$16.00 per year USA. Digital Digest,
4063 N. Goldenrod Road. Winter Park
FL 32792. BNB898

SUPER HA M PROJECTS & USED
GEAR LI ST S ! Send SASE to :
WA4DSO, 3037 Audrey Or., Gastonia
NC 28054. BNB890

FOR SALE- TEMPO 202 0 Excelle nt
Condition , has 11 met ers pl us New
0 104, $400 plus shipping . Call Gary
(207) 778-4822 . BNB897

MARINE COMMUNICATION A ND
ELECTRONICS OFFICER Marine co­
smon afloat with normal rotations re­
quiring abou t 8 month s at sea a year.
Operate and maintain ship communi­
cations equ ipment. Confi gure main­
tain and opera te ship electronics and
sci ent ific instrumentation and related
equipment. Provide general assis­
tance to science part y. Generat radio
telephone operator license with 3-6
years directly applicable/generally re­
lated experience at sea or in marine
support act ivi ty asho re; or general ra­
dio te lephone operator license with
radar endorsement and 5-8 years di­
rectly applicable/generally related ex­
pe rience . Apply to: Personnel Man­
a g e r , Bo x 54 P , W O O D S HO LE
OC EAN OG RAPHIC INSTI TUTIO N,
Woods Hole MA 02543. An equal op­
portun ity emp loyer M/F/HN . BNB895

220 MHz AMP WANTED. MINT EN­
COM M 250 W ATT MODEL ON LY.
CONTACT WA9 KLZ at R.A. 4 BOX
15A , FLOWER IN 47944. OR CAL L
(317) 869- 4073. BNB892

DUST COVER S- Protect your va lu­
able Radio Gear. Custom made, beau­
t iful fit. Send Make/dimensions. Most
Radios, $12 .95. Catalog , $1. Dinosaur
Covers, 173 Foster Road , Lake Ron­
konkomaNY 11779. BNB888

KA7AZM, 6323 SW. r oom , Tacoma
WA 98499 . BNB88 5

MOSLE Y 75 METER z-ele ment linear
loaded beam-82FT elements- 36FT
boom-one of a kind prototype-works
great , used 3 mon ths, sold OTH must
se ll a ntennas-cost $2 900, se ll
$1497- KK4WW, PO Box 1, Blacks­
burg VA 24063. (703) 382- 4458.

BNB896



AS SEEN
ON TV-
ABC News cov­
erageof the1988
Wmter OlympICS
Downhllf Races
atopMount Klska'

Your SPECIAL
FREE BONUS
Order TODAY!

OptionalSteelDesk Stand (Above)59.95

- - -J:I!l:v - -

I171HfIflll-WEATHER STAR
11845 W. Olympic BI.Suite 1100, LosAngeles.CA90064 (DeptW.Xl)

YES! Pleasesend mel JAzimuthWeather StarTW2 Micro Weather Sta­
tIOn(s) & FREEBONUS- theAzimuth 24 Hour Dual ZoneJravel/Station Clock.
Enc losedis my check or moneyorder tor thefull amount plus options & postage
& handling. (Calif. residentspleaseaddsalestax.)
ORChargemyU VISA El MasterCard Expires ,--_
Card 7S InterBank ii _

'Check Optionsyouareordering:11AzimuthWeather Computer (1W2) $159.95
LlStainlessSteel Desk Stand(DKS-22) $9.95 r IRechargeableNi-CadBattery
Pack(BP3)$6.95 [ 140 Ft. ExtensionControl Cable(Requires 2) (EC40) $t4.95
n ACPowerAdapter (PS12) $9.95
___ SubTotal

_ _ _ Sales Tax Calif. Res.

_ _ _ Add Shippingand Handling (S3.95 Weather Stauon Only & $1.95for

eachoption)
Total Due: FOREI GN ORDERS-U.S. $ ONLY& PleasedoubleS&H

Charges.
SendTo: Print Name Call _
Address Apl _
City State Zip _

Daytime Phone( l- - - - - - - - - - ---­
ORDERYOUR OWN WEATHERSTAR-CALL OR SEND TODAY!

Getthefamous Azimuth World Time, Dual-Zone24-HourStationClock.
I DisplaysLocal & Inti. in 15 Cities/ Zones. Retail Value $29.95

• • t •• •

ALSO AVAILABLE AT HENRY RADIO
& ALL HAM RADIO OUTLETS!

1 YEAR Limited WARRANTY from Manufactu rer! @
CALL TOLL-FREE (800) 882-7388

YOUR TW2SYSTEM COMES COMPLETE WITH -Anemometer & Wind Vane
made of high impact, UltraViolet resistant plastic, withstainless steelbear­
ings & shaft for years of troublefreeservice. Forty feet of cable lead-in with
convenient connectors. External temperature sensor. Mounting hardware

GET THESE EXTRA OPTIONS . DKS·22/Desk Stand Crafted in Beautiful
Stainless~tee l . BP-3 RechargeableNi-CadBattery Pack. ACPowerAdapter(PS12)

III§ Andit 's MADE INAMERICA! YOUR SAnSFACnON GUARANTEED!==== Orreturn in 10days tor acomoteterefund!

AnAbsoluteMustfor Every Ama­
teur's Radio Station' Gives You
Important Changing WeatherCondi­
tions ThatCan 8eCritics! To Your
AntennaSystem'

Protect your antenna
system and home.
Amust inevery shack. Now youcan scanheavy WindGusts.. .Wind
Direction... Temp Hi/ La and more!Get your own computerized
weatherstationat anincredibly low,affordableprice.
The NewAzImuthWeatherStarby Digitar is ahighQuality,power­
packedweathercomputer. just loaded with features. Gives you accu­
rate weather data... right inyour shack ... at atouch of afinger.
Createdwith the latest CMOS micro-chip technology.

You Gel All TheseExcltlng FUNCTIONS & FEATURES withtheTW2...
-HANDY, COMPACT SIZE: 2 1f.> ~ x2 '1.! ~xlW

• LARGE. EASY TO READ lCO READOUT
• WIND SPEED-Calculates pulses from full-function anemometer included
with system.

- WIND OIRECTlON-Wind-sensing weathervane relays direction 10 computer.
- WIND CHILL FACTOR-Automatically factors wind speed andoutsidetem-
peraturereadings.

• TEMPERATURE-Remoteexternal sensor (included) readsoutside temperature .
• HIGH/LOW-Tracks highest WindGusts plus high/ lowexternal temperature
at thetouchof a button.

- FIC-Automatically Converts Fahrenheit to Celsius- Milesto Kilometers.
- ProgrammableSCAN-Letsyouselect & display functions you need,
• OPERATES ON BATTERY or AC POWER

S~\~~d~powert~~trE'!D!fcr~'!,
{' C~~~ 913\ Micro Weather Computer for Your Station ...\$4~9 I At A Price You Can Afford!

I ; \-.J5&1-1 J Reads Wind Speed (MPH/KPH). HiGusts· Wind Direction
I",. pIuS / Temperature (Present-Hi-Low). Wind Chill. ScansAll!

v\. \ v-, -,

CIRCLE 360 ON READER SERVICE CARD
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